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EXECUTIVE SUMMARY 

The primary purpose of this comprehensive groundwater monitoring 

evaluation (CME) is to assess Pacific Wood Treating 1 s (PWT) compliance with 

the requirements of the 21 November 1986 Consent Agreement and Final Order 

issued by U.S. EPA Region X. The Consent Agreement c-ites PWTfor i11ega1 CY 

disposa1 of the RCRA-listed waste KOO1 (generated at PWT 1s facility) at the 

Ridgefield Brick and Tile (RBT) landfill site. The Final Order delineates 

several activities required of PWT in order to comply with applicable RCRA 

regulations. The major requirement of the Final Order was to install a 

groundwater monitoring system to monitor the uppermost aquifer beneath the 

landfill 

The RBT/PWT CME included a review of available information concerning 

the RBT landfill, local hydrogeology, and the groundwater monitoring system. 

A site investigation and sampling visit was also conducted to evaluate PWTs 

sampling procedures and collect split samples for independent analysis. 

The major deficiency in PWTs efforts is that they have not clearly 

identified the uppermost aquifer beneath the landfill. The shallow sand 

1ayer, which PWTs groundwater monitoring system is designed to monitor, 

will serve as an adequate aquifer for the purposes of detecting re1 ease _kO 

from the landfill only if there is enough water in it to monitor. Dat 

presented to date do not indicate that this is the case. The hydrology of\Q\ 

the shallow alluvial e,dn d any hydraulic connection to the 

regional aquifer nu.&- lT1iaracterized. If it cannot be demonstratedj 

that representative groundwater samples can be obtained from the sha11ow, 
I \ 

sand layer, federal regulations [40 CFR 265.91(a)] require that another 

monitoring system be installed in the deeper regionaì aquifer. 

An evaluation of the details of the monitoring system was not performed 

because it does not appear that the monitoring system was completed in the 
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uppermost aquifer as required. Because the sampling and analysis plan used 

by PWT is inadequate, it should be revised to include the level of detail 

recommended in the RCRA Groundwater Monitoring Technical [nforcement Guidance 

Document (u.S. EPA 1986a). 

vi 



RCRA COMPREHENSIVE GROUNDWATER MONITORING EVALUATION 

RIDGEFIELD BRICK AND TILE/PACIFIC WOOD TREATING LANDFILL 

RIDGEFIELD, WASHINGTON 

1.0 INTRODUCTION 

Tetra Tech, Inc., under the U.S. Environmenta1 Protection Agency (EPA) 

Technical Enforcement Support contract, has conducted a Resource Conser-

vation and Recovery Act (RCRA) Comprehensive Groundwater Monitoring 

Evaluation (CME) at the Ridgefield Brick and îile/Pacific Wood Treating 

1andfi11 near Ridgefield, WA. The CME was performed to determine the 

facilitys compliance with the Consent Agreement and Final Order (U.S. EPA 

1986c), RCRA interim status groundwater monitoring requirements (40 CFR 265 

Subpart F), an4—Reft A site 

inspection and sampling visit was conducted at the facility on 23 May 1988. 

Evaluation of faci1ity comp1iance with the Consent Agreement and Final 

Order and applicable regulations, and determination of technical adequacy of 

the groundwater monitoring system design and operation was conducted with 

reference to 40 CFR 265 -ürrd27O, the Final RCRA Comprehensive Groundwater 

Monitoring Evaluation Guidance Document (U.S. EPA 1986b), and the RCRA 

Groundwater Monitoring îechnical Enforcement Guidance Document (U.S. EPA 

1986a). 

2.0 BACKGROUND 

2.1 Facility History 

The Ridgefield Brick and îile (RBT) landfill is located on the south 

side of 289th Street approximately 2 mi east-northeast of the City of 

Ridgefield, WA (see Figure 1). The 5.5 ac site, originally owned by Elmer 

Muffet of RBT, contains a warehouse/manufacturing building on the western 
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Figure 1. Vicinity map and orientation of cross-section B-B. 



portion of the site and a clay pit. The area north of the clay pit was 

reportedly used as a dump area (Hazard Management Specialists 1987b). 

Pacific Wood Treating (PWT) operates a wood preservation facility at 

another location in Ridgefield, WA. The facility uses pentachlorophenol, 

creosote, and chrome/copper/arsenic (CCA) solutions as preservatives. In 

1979, PWT began using the RBT landfill site for disposal of log deck and 

yard cleanup waste and boiler ash. From 1979 unti 25 January 1983, PWT 

. 3 disposed of approximately 7,600 yd of waste,(U.S. EPP 1986c). 

PWT burns approximately 20 million lb/yr of wood in the+rboi1er, and 

from 1979 to 1982 burned 32,000 lb/yr of wastewater sludge. Because ash 

production from the wood is approximately 3 percent, approximately 

2.5 million lb (or 2,500 yd3) of ash was generated and disposed of at the 

RBT landfill between 1979 and 1983 (Hazard Management Specialists 1987b). 

of this quantity, only 5,000 lb (or 5 yd3) are the result of wastewater 

sludge incineration. However, this wastewater sludge is designated as K001 

(creosote/pentachlorophenol wastewater treatment sludge) and04 (arsenic) 

hazardous waste. Because the wastewater sludge is RCRA-listed waste (i.e., 

KOO1), all ash derived from the incineration of the sludge, and aìì solid 

waste (e.g., boiler ash) mixed with a K001-listed waste wilì retain the K001 

hazardous waste listing. 

PWT used an incinerator for the treatment of the K001 sludge. This 

incinerator was classified as a RCRA treatment unit and required an operating 

permit. During an inspection of the facility by U.S. EPA and the Washington 

Department of Eco1ogy (Ecology), it was discovered that PWT was disposing of 

its incinerator ash in an unpermitted landfill. PWT had assumed that the ash 

generated during the incineration was no longer hazardous and could be 

disposed of in an unregulated landfill. 

Subsequent to the U.S. EPA inspection, PWT began closure activities for 

the landfill in September 1983 (Wicks 1984). The closure, reportedly 

supervised by Ecology personnel, included the following activities: 
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. Preliminary sampling of soil and water. 

. Draining the old clay pit and constructing a wedge shaped 

landfill cell. The cell comprised a compacted soi1 and 

soil/bentonite liner and was equipped with subsurface drains. 

. Transferring all wastes into the cell, in compacted 18-in 

lifts, and covering the cell with a compacted clay cap. 

The RBT landfill is approximately 0.75 ac (180 ft2) and the surface 

slopes from east to west (Figure 2; Attachment A, Photos 3 and 4). Surface 

water runon and runoff controls are in place and the surface of the cell 

has been revegetated. Closure activities were completed in January 1984. 

0n several occasions since the original closure of the landfill, PWT 

has monitored local water supply wells, onsite lysimeters and wells, and 

drainage collected from the subsurface drains. Concentrations of penta-

chloropheriol and naphthalene (when detected at all) have typically been 

below 2 ug/L and always below 10 ug/L. Metals concentrations have typically 

been below drinking water standards for chromium and arsenic. 

2.2 Regulatory History 

The regu1atory history for the RBT landfill began when the site was 

discovered during a U.S. EPA inspection of the PWT plant. PWT submitted a 

RCRA Part A hazardous waste permit for the landfill on 23 May 1983. At that 

time, the landfill became an interim status disposal facility and was subject 

to the relevant sections of RCRA, including the Hazardous and Solid Waste 

Amendments of 1984, and State of Washington dangerous waste regulations 

found in WAC-173-303. 

PWT submitted a closure plan for the landfill to Ecology and conducted 

the closure in late 1983. However, the closure p1an did not include 

4 
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provisions for groundwater monitoring as required by 40 CFR 265 Subpart F 

and did not address post-closure care and financial assurance requirements. 

As a result of these deficiencies in the closure of the landfill, 

U.s. EPA Region X issued a Consent Agreement and Final Order on 21 November 

1986 citing PWT in vio1ation of several federal regulations including: 

• Generator recordkeeping requirements in 40 CFR 262.1O(b) 

• Requirements in 40 CFR 264, 265, and 270 regarding the 

management of leachate collected from the landfill as 

hazardous waste 

• Groundwater monitoring requirements in 40 CFR 265.90-94 and 

265.310(b) 

• Financial assurance requirements in 40 CFR 265.145. 

The Consent Agreement and Final Order required PWT to address the 

violations cited above including the submittal of a revised closure plan 

meeting the requirements of 40 CFR Subpart G and installation of a ground-

water monitoring system. 

PWT submitted the required closure plan to U.S. EPA Region X on 

19 February 1987 (Hazard Management Specialists February 1987a) . I-n 
Oí\ +oE 

theclosure activities, PWT submitted elisting p tition 

nd sup orting oundw\ter monitÿing dat in an to 

contents of th1andfi11\ When ,šis CME repo was prepar , the de1istin 

petition proc dure had not been/processed and the 1andfi11sY1 contains 

RCRA-regu a d waste. 

In June 1987, U.S. EPA Region X provided PWT with their comments on the 

revised closure plan (Feigner, K.D., 15 June 1987, personal communication). 

The following deficiencies were noted: 
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. Hydrogeologic characterization requirements of 40 CFR 

270.14(c) were not addressed 

. The proposed groundwater monitoring program did not meet the 

requirements of 40 CFR 265.90(a) regarding monitoring the 

uppermost saturated zone 

. The analytical parameters to be included in the quarterly 

monitoring schedule did not meet the requirements of 40 CFR 

265.92 and 265.93. 

U.s. EPA Region X requested that the deficiencies in the closure plan 

be addressed and that a revised version be submitted. A revised plan was not 

submitted as of early 1989. However, a groundwater monitoring system was 

installed in August 1988. 

2.3 Hydrogeo1ocy 

2.3.1 Regional Geology--

The geology of the area surrounding the RBT landfill is shown in 

Figure 3 and described below by Hazard Management Specialists (1987b). 

The upland areas near the RBT site are reportedly underlain by 

Quaternary alluvial deposits including deltaic gravels, sands, and 

silts. underlying this unit is the Tertiary Troutdale formation 

which is effectively ubiquitous to Clark County. The upper member 

of the îroutdale generally includes cemented sand and gravel while 

the lower member is predominantly finer grained silts and clays. 

Mundorff (1964) maps the Troutdale as cropping out in the canyon 

west of the RBT site as well as Allen Canyon to the north and 

northwest. 
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The irregular surface of the Troutdale . . . indicates the 

deltaic unit [described above] unconformably overlies the 

Troutdale. The weathered surface of the Troutdale may result in 

locally perched ground water. This is supported by reports of 

sporadic success in obtaining small quantities of water from 

shallow dug wells. 

2.3.2 Site Hydrogeology--

The site-specific geology at the RBT landfill site is consistent with 

the regional geology described above. The upper stratigraphic units are 

Quaternary alluvial sands, silts, and clays. The lower units are members of 

the Tertiary Troutdale Formation. There are currently seven monitoring 

wells and three lysimeters in place at the RBT landfill site. 

As shown in Figure 4, the upper 10-25 ft of sediment at the site 

consists of a clayey silt or silty clay. This unit was nearly saturated 

(88-100 percent) and had a permeability of 1.5 x 10-6  cm/sec as measured in 

a laboratory constant head permeability test (David J. Newton Associates 

1987). This clayey silt unit was reported in all seven monitoring wells 

installed around the landfill. 

In Wells B-1, B-5, B-6, and B-7, a sand unit was observed immediately 

below the clayey si1t. This sand unit appeared to pinch out west of the 

landfill and became thicker to the east. This unit comprised two facies. 

The upper facies was a silty, clayey sand with an estimated permeability of 

between and i0 3  cm/sec. This facies was fairly wet (60-90 percent 

saturation) and was up to 14 ft thick in We11 B-1. The lower sand facies was 

a relatively clean, well-sorted sand with an estimated permeability of 10 

to 10-2  cm/sec. This facies was less saturated (40-50 percent) in the 

upper and middle portions of the facies, while up to 75 percent saturated 

near the bottom of the facies (David J. Newton Associates 1987). 

PWT has postulated that a seasonal perched water table exists in the 

sand unit and has installed their groundwater monitoring system in it. Data 
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gathered by PWT to date have not confirmed the presence of this perched zone 

and the hydrology of the sands is not well defined. 

The upper member of the Troutdale Formation is found beneath the 

alluvial deposits described above and consists of weathered gravel described 

by David J. Newton Associates (1987): 

The gravel cores indicate that the clasts are rounded, generally 

in the 0.5 to 1.5 inch size range, and are weathered. Some clasts 

could be broken by finger pressure. 

The clasts are fully supported in a silt, clay, and sand matrix 

with a dense, coherent fabric. Grain size analyses indicate the 

samples actually class as a silty sand. . . . Moisture content 

tests indicate that the degree of saturation for the gravel 

samples range from 60 to 80 percent. . . . Three core samples 

were tested for permeability at vertical and lateral confining 

pressures representative of field conditions. The test results 

indicate permeability values of 9.03 x 106,  2.6 x 10, and 7.01 

x i0 cm/s. 

Lower members of the Troutdale Formation consist of sands and gravels 

with intermittent clay and silt beds (see Figure 3). The main regional 

aquifer is located in the lower Troutdale at depths beneath the landfill of 

approximately 180-220 ft. Although groundwater flow in this aquifer is 

generally to the northwest, a detailed evaluation of the flow characteristics 

beneath the RBT site has not been made. 

3.0 SITE INSPECTI0N 

0n 23 May 1988, Mr. Kurt Schmierer and Mr. Brian 0Neal of Tetra Tech 

conducted a site inspection and sampling visit at the RBT landfill. The 

site inspection date had been previously arranged with Dr. Bryant Adams of 

PWT. 
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The inspectors met with Dr. Adanis and Mr. David Newton, a consultant to 

PWT, at 1035 h on 23 May 1988. The inspectors explained that the purpose of 

the inspection was to conduct a CME and that groundwater sample splits and 

photographs would be taken. Dr. Adams showed the inspectors the landfill 

site and pointed out the monitoring wells, lysimeters, and surface water 

control ditches. At each well, Mr. Newton and Dr. Adams measured the depth 

to water and/or the bottom of the well. The only well that had more than 1 

in of water was We11 B-5 which had approximately 6 in of water. Because the 

levels of water in these wells was so low, sampling was not conducted. 

After all wells were inspected, Dr. Adams unlocked the gate to the 

landfill and showed the inspectors the toe drain located on the west edge of 

the landfill. The toe drain consists of an 8-ft section of steel pipe, 

approximately 3 ft in diameter (Attachment A, Photo 14). At the time of the 

inspection, the toe drain was approximately half full of water. The 

inspectors decided to collect their samples from the toe drain as none of 

the wells had a sufficient amount of water to sample. The plan was to 

sample the water standing in the toe drain, then purge the drain and sample 

from the inlet to the drain near the bottom of the pipe. 

After preparing the sample bottles and decontaminating the bailer, the 

inspectors collected a sample from the drain without purging the toe drain. 

This sample was collected in triplicate for analysis of matrix spike and 

matrix spike duplicate samples. When all three sets of sample bottles were 

filled, Dr. Adams and Mr. Newton set up a small pump to purge the toe drain 

so that a sample could be collected from the inlet (Attachment A, Photo 16). 

The water removed from the toe drain was pumped into a small earthen 

impoundment located 20 ft north of the drain (Attachment A, Photo 17). When 

the water level was dropped to the level of the inlet, it was evident that 

a significant flow of water was discharging to the toe drain. Dr. Adams 

suggested that this flow was probably the subsurface drain lines emptying 

into the drain because of the reduced head caused by the pumping. The air 

inside the toe drain was monitored for volatile organic vapors during 
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pumping with a photoionization detector, and no readings above background 

were observed. 

To collect the sample from the inlet, a ladder was lowered into the toe 

drain and Mr. Schmierer climbed down into the pipe to collect the samples. 

The volatile organic sample had to be collected from a p1astic bucket 

(decontaminated before use) that was filled at the inlet because the 

discharge from the inlet was too fast to collect a relatively unaerated 

sample directly into the sample bottle. The remainder of the sample bottles 

were filled directly from the inlet for analyses of chlorophenols, po1y-

nuclear aromatic hydrocarbons (PAHs), and metals, respectively. 

After the inspectors finished sampling, Dr. Adams and Mr. Newton 

collected their samples by lowering the bucket down into the drain, filling 

it from the inlet, and filling the sample bottles from the bucket with the 

aid of a funnel (Attachment A, Photo 18). The inspectors then decontaminated 

the bailer and collected a rinsate blank using deionized water. 

When all the samples were collected and placed on ice, Dr. Adams showed 

the inspectors the tank in which leachate from the toe drain is collected 

(Attachment A, Photo 19). The inspectors then requested a copy of PWTs 

sampling and analysis plan (see Attachment B), which was provided by 

Dr. Adams. The inspectors left the site at approximately 1430 h. 

4.0 COMPLIANCE WITH CONSENT AGREEMENT AND FINAL ORDER 

As previously described in Section 2.2, U.S. EPA Region X issued a 

Consent Agreement and Final Order to PWT on 21 November 1986. The Consent 

Agreement and Final Order cited violations of several federal regulations 

and described activities that PWT would be required to initiate and 

successfully complete to avoid monetary penalties. The compliance activities 

delineated in the Consent Agreement and Final Order include: 

. Submittal of documentation demonstrating the lawful management 

and disposal of leachate collected from RBT landfill 

13 



. Demonstration of compliance with the financial assurance 

requireínents of 40 CFR 265 Subpart H 

. Submittal of a closure plan meeting the requirements of 

40 CFR 265 Subpart G which shall address: 

- Soil sampling to determine whether any releases of 

hazardous substances have occurred from the leachate 

collection system (i.e., toe drain, drain lines) 

- Insta11ation of a groundwater ínonitoring system at the 

landfill that complies with 40 CFR 265 Subpart F 

- Provide sufficient hydrogeological information to 

satisfy the requirements of 40 CFR 270.14(c). 

Because the intent of this CME is to assess PWTs compliance with the 

requirements listed above, this report focuses on PWTs activities and 

documents associated with the closure of the landfill and installation of a 

groundwater monitoring system. For reasons described in Section 4.3.2, a 

detailed analysis of PWTs groundwater monitoring system is currently not 

possible. The following sections address the six requirements of the 

Consent Agreement and Final ürder in the order listed above. 

4.1 Documentation 0f Lawfu1 Management and Disposal of Landfill Leachate 

Since January 1986, PWT has contracted with Crosby and 0verton, Inc. 

of Kent, Washington to empty the leachate collection tank (Adams, B., 

5 January 1989, personal communication). The tank has reportedly been 

emptied four times since January 1986; each time approximately 900 gal of 

leachate was taken by Crosby and 0verton for treatment and disposal at their 

Kent facility. 
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4.2 Comjjliance With Financial Assurance ReQuirements 

No documentation concerning the status of PWT1 s financial assurance 

mechanism was available at the time this report was written. However1  PWT 

set up a joint depository account at Rainier (now Security Pacific) Bank 

with PWT and U.S. EPA as co-signees on the account. Information concerning 

the current status of this account has been requested from Rainier (Security 

Paci fic) Bank. 4 û (/ &t CXYUIu?/ 

c 

4.3 Submittal of RCRA Closure Plan 

PWT submitted the required closure plan to U.S. EPA on 19 February 

1987. On 15 June 1987, U.S. EPA submitted thir comments on the closure 

plan citing several deficiencies and requesting that a revised plan be 

resubmitted to address U.S. EPAs concerns (Feigner, K.D., 15 June 1987, 

personal communication). A revised plan was not submitted by PWT, but 
cv 

closure activities occirred later in 1987. Sections 4.3.1, 4.3.2, and 4.3.3 

provide an evaluation of how well PWT closure activities comply with the 

requirements of U.S. EPAs Consent Agreement and Final Order. 

4.3.1 Soil Sampling--

During the installation of the groundwater monitoring system (see 

Section 4.3.2), several additional soil borings were dri11ed and samples 

collected and subsequently analyzed for pentachlorophenol, naphthalene, 

copper, chromium, and arsenic (Adams, B., 3 December 1987, personal 

communication) . Results of the analyses indicate that pentachlorophenol and 

naphthalene were below detection limits (17 ppb and 140 ppb, respectively) 

and that metal concentrations were at or below levels found in background 

samples. However, the samples appear to have been composited over the upper 

6 ft of soil, and no rationale for this sampling strategy was provided. 

Compositing soil samples over 6 ft may result in dilution of contaminants, 

especially when looking for surface contamination. No other information on 

sample collection, handling, or analysis was available to validate the 

analytical results. 
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4.3.2 Groundwater Monitoring System Insta11ation--

PwT installed seven groundwater monitoring wells around the RBT 

landfill from 24 to 28 August 1988. These wells were installed in the 

shallow sand layer found beneath much of the site, PWT postulated that a 

saturated zone existed, at least seasonally, in this relatively permeable 

sand and that by monitoring this proposed upper saturated zone, releases 

from the landfill could be detected. However, as of January 1989, PWT has 

only collected one groundwater sample because the water levels in the 

monitoring wells are too low. The results of the single groundwater sample 

are discussed in Section 5.0 of this report. 

Federal regulation 40 CFR 265.91(a) requires that the groundwater 

monitoring system allows adequate monitoring of the uppermost aquifer 

beneath the facility. PWT has not demonstrated that the current system is 

capab1e of meeting this requirement. There are two possible reasons for 

this inability to adequately monitor the sand layer: 1) the sand layer does 

not contain enough water to monitor, or 2) the current system is not 

constructed or operated in such a way as to monitor the water that may be 

present. 

If the level of water is insufficient for monitoring purposes and is 

the reason for the system failure, regulations require that a new monitoring 

system be installed in the uppermost aquifer (i.e., the regional aquifer 

found in the Troutdale Formation). If inappropriate well construction or 

system operation is the cause of the system failure, the current system may 

need to be modified to allow collection of the apparently sma11 amount of 

water present. This may require installation of iys.ime.ters---or additional 

wells to define and monitor the sand layer. CÀ 

An evaluation of the details of well placement, sampling procedures, 

and analytical protoco1s is currently not possible because adequate 

groundwater samples have not been collected and the hydrology of the shallow 

sand layer has not been fully characterized (see Section 4.3.3). However, 
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some details regarding the monitoring system are provided in the CME 

worksheets in Attachment E. Although the general construction of the 

monitoring wells appears adequate, many of the details of well construction 

(type of sand pack, discussion of well installation procedures) are not 

available. Also, because water levels are insufficient to monitor, it 
y 

appears that the wells have not been adequately developed. 

Federal regulation 40 CFR 265.92(a) requires that a sampling and 

analysis plan be submitted and include procedures and techniques for sample 

collection, sample preservation and shipment, analytical procedures, and 

chain-of-custody control. During the site inspection, a copy of PWTs 

sampling and analysis plan was obtained and subsequently reviewed. This 

three page, undated plan is inadequate because it provides almost no detail 

on sampling schedules, sample collection procedures, decontamination 

methods, analytical methods, or qua1ity assurance/quality control (QA/QC) 

protocols. A copy of this plan is included in Attachment B. 

4.3.3 Hydrogeological characterization--

During the installation of the groundwater monitoring system, PWT 

collected substantial amounts of hydrogeological information for the shallow 

(0-40 ft) soil layers beneath the landfill. The characterization of the 

shallow stratigraphy at the site is relatively complete. However, the 

hydrology of the site is not well defined in that a clear picture of sites 

recharge areas, unsaturated and saturated groundwater flow, and potential 

hydraulic connection of the shallow and deep permeable zones has not been 

developed. As previously stated, if it cannot be established that a 

saturated zone can be monitored in the shallow alluvial sediments, the 

deeper regional aquifer must be fully characterized and monitored. Based on 

existing information, the sand unit does not appear to represent the 

uppermost aquifer. 
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5.0 REVIEW OF ANALYTICAL DATA 

Three sets of analytical data related to the RBT landfill were 

available for review when this report was written. First, PWT collected 

numerous samples from onsite lysimeters, the toe drain, and local wells 

from December 1983 through December 1986. Second, PWT collected one samp1e 

from We11 B-5 and the toe drain in early 1988. Third, Tetra Tech collected 

a sample of the landfill leachate from the toe drain during the site 

inspection for this CME. 

The first set of data is presented as part of the supporting documen- Cs 

tation to PWTs delisting petition (Hazard Management Specialists 1987b). 

QA/QC information is not available for this data nor is information 

concerning sample collection, handling, and shipment. Concentrations of 

pentachlorophenol and naphthalene (when detected at all) have typically beenO!2,,Y 

below 2 ug/L and always below 10 ug/L. Metals concentrations have typically 

been below drinking water standards for chromium and arsenic. C, 

The second set of data is from the only sampling of the new monitoring 

wells. In January 1988, PWT collected a sample from We11 B-5 (i.e., the 

only well with enough water for sample collection) and one sample from the 

toe drain. The sample from We11 B-5 had a high turbidity value (1,670 NTU) 

and a high coliform bacteria level (2,400 organisms/100 mL). During the 

site inspection on 23 May 1988, Dr. Adams indicated that the residence 

located east of We11 8-5 had on operating septic tank/leach field. The 

analytical results indicate that the groundwater (or leaking surface water) 

affected by the septic system may be impacting the water quality around 

We11 8-5. Results for pentachlorophenol and naphthalene show no concen-

tration above detection limits (2 ug/L and 1 ug/L, respectively). Results of 

the metals analyses are not meaningful because the turbid samples were not 

filtered prior to analysis, resulting in deceptively high levels. 

During the site inspection, Tetra Tech personnel collected several 

samples from the toe drain (see Section 3.0). The samples were analyzed for 

chlorophenols, PAHs, volatile organic compounds, and metals (see Attachment C 



for analytical data and Attachnient D for data validation reports). The 

chlorophenol and PAH analyses were performed using high pressure 1iquid 

chromatography (HPLC) methods to achieve very low detection limits (i.e., 

below 1 ug/L in most cases). The highest chlorophenol concentration 

observed was 0.73 ug/L for pentachlorophenol in the sample collected from 

the in1et to the toe drain. PAH concentrations were typically be1ow 1 ug/L 

when detected, except for naphthalene which was detected at 1.5 and 1.8 ug/L 

in the two toe drain samples. No volatile organic compounds were detected 

in any sample. Metals concentrations were below drinking water standards 

with the exception of iron detected in the sample collected before purging 

the toe drain. The high concentration of iron is expected because the water 

was sitting in the contact with the mild steel pipe of the toe drain for many 

days. 

6.0 PROJECT SUMMARY AND CONCLUSIONS 

As a result of the Consent Agreement and Final 0rder issued by U.S. EPA 

Region X, PWT was required to conduct several activities concerning the 

closure of the RBT Landfi11. The purpose of this CME is to evaluate PWTs 

compliance with requirements of the Consent Agreement and Final 0rder. 

The major deficiency in PWTs efforts is that they have not clearly 

identified the uppermost aquifer beneath the landfill. The shallow sand 

layer, which PWTs groundwater monitoring system is designed to monitor, 

will serve as an adequate aquifer for the purposes of detecting releases 

from the landfill only if there is enough water in it to monitor. Data 

presented to date do not indicate that this is the case. The hydrology of 

the shallow alluvial sedinients and any hydraulic connection to the deeper 

regional aquifer must be fully characterized. If it cannot be demonstrated 

that representative groundwater samples can be obtained from the shallow 

sand layer, federal regulations [40 CFR 265.91(a)] require that another 

monitoring system be insta11ed in the deeper regional aquifer. 

An evaluation of the detai1s of the monitoring system was not performed 

because it does not appear that the monitoring system was completed in 
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the uppermost aquifer as required. Because the sampling and analysis plan 

used by PWT is inadequate, it should be revised to include the level of 

detail recommended in the RCRA Groundwater Monitoring Technical Enforcement 

Guidance Document (U.S. EPA 1986a). 
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ATTACHMENT A 

PHOTOGRAPHIC LOG 

RCRA COMPREHENSIVE GROUNDWATER MONITORING EVALUATION 

RIDGEFIELD BRICK AND TILE/PACIFIC WOOD TREATING 
RIDGEFIELD, WASHINGTON 

Inspection Date: 23 May 1988 
Photographer: Kurt Schmierer 

Tetra Tech, Inc. 
Be1 levue, Washington 



ATTACHMENT A. PHOTOGRAPHIC LOG 

SITE NAME: Ridgefie1d Brick and Tile Landfill 

Ro11 No.: Photo No.: 1 
Date: 5/23/88 Time: 1030-1430 hours 
Unit: NA 

Description: We11 B-5 with old warehouse in background. 

Photographer Facing: West 
Photographer Name: Kurt Schmierer 

SITE NAME: Ridgefield Brick and îile Landfill 

Ro11 No.: Photo No.: 2 
Date: 5/23/88 Time: 1030-1430 hours 
Unit: NA 

Description: We11 B-5 with old warehouse in background. 

Photographer Facing: West 
Photographer Name: Kurt Schmierer 

SITE NAME: Ridgefield Brick and Tile Landfill 

Ro11 No.: Photo No.: 3 
Date: 5/23/88 Time: 1030-1430 hours 
Unit: NA 

Description: RBT landfill (panorama with photo #4). 

Photographer Facing: West 
Photographer Name: Kurt Schmierer 
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SITE NAME: Ridgefield Brick and îile Landfill 

Ro11 No.: Photo No.: 4 
Date: 5/23/88 Tinie: 1030-1430 hours 
Unit: NA 

Description: RBT landfill (panorania with photo #3). 

Photographer Facing: Northwest 
Photographer Name: Kurt Schmierer 

SITE NAME: Ridgefield Brick and îile Landfill 

Ro11 No.: Photo No.: 5 
Date: 5/23/88 Time: 1030-1430 hours 
Unit: NA 

Description: We11 B-1 in foreground and lysinieter SE in background. 

Photographer Facing: South 
Photographer Name: Kurt Schmierer 

SITE NAME: Ridgefield Brick and Tile Landfill 

Ro11 No.: Photo No.: 6 
Date: 5/23/88 Time: 1030-1430 hours 
Unit: NA 

Description: We11 B-6 

Photographer Facing: North-northeast 
Photographer Name: Kurt Schmierer 
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SITE NAME: Ridgefield Brick and jile Landfill 

Ro11 No.: Photo No.: 7 
Date: 5/23/88 Time: 1030-1430 hours 
Unit: NA 

Description: Water level measurement at We11 B-4; landfill in background. 

Photographer Facing: Northeast 
Photographer Name: Kurt Schmierer 

SITE NAME: Ridgefield Brick and Ti1e Landfill 

Ro11 No.: Photo No.: 8 
Date: 5/23/88 Time: 1030-1430 hours 
Unit: NA 

Description: Water level measurement at We11 B-7. 

Photographer Facing: Northeast 
Photographer Name: Kurt Schmierer 

SITE NAME: Ridgefield Brick and Tile Landfiìl 

Ro11 No.: Photo No.: 9 
Date: 5/23/88 Time: 1030-1430 hours 
Unit: NA 

Description: We11 8-3. 

Photographer Facing: West 
Photographer Name: Kurt Schmierer 
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SITE NAME: Ridgefield Brick and jile Landfill 

Ro11 No.: Photo No.: 10 
Date: 5/23/88 Time: 1030-1430 hours 
Unit: NA 

Description: We11 B-2; lysimeter NW in right background. 

Photographer Facing: Northwest 
Photographer Name: Kurt Schmierer 

SITE NAME: Ridgefield Brick and Tile Landfill 

Ro11 No.: Photo No.: 11 
Date: 5/23/88 Time: 1030-1430 hours 
Unit: NA 

Description: RBT landfill (panorama with photo 12). 

Photographer Facing: East-southeast 
Photographer Name: Kurt Schmierer 

SITE NAME: Ridgefield Brick and Tile Landfill 

Ro11 No.: Photo No.: 12 
Date: 5/23/88 Time: 1030-1430 hours 
Unit: NA 

Description: RBT landfill (panorama with photo 11). 

Photographer Facing: Southeast 
Photographer Name: Kurt Schmierer 
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SITE NAME: Ridgefield Brick and Tile Landfill 

Ro11 No.: Photo No. : 13 
Date: 5/23/88 Time: 1030-1430 hours 
Unit: NA 

Description: RBT landfill 

Photographer Facing: Southeast 
Photographer Name: Kurt Schmierer 

SITE NAME: Ridgefield Brick and Tile Landfill 

Ro11 No.: Photo No.: 14 
Date: 5/23/88 Time: 1030-1430 hours 
Unit: NA 

Description: Toe drain (note high water mark). 

Photographer Facing: Down 
Photographer Name: Kurt Schmierer 

SITE NAME: Ridgefield Brick and Tile Landfiìl 

Ro11 No. : Photo No. : 15 
Date: 5/23/88 Time: 1030-1430 hours 
Unit: NA 

Description: Toe drain showing drain line. 

Photographer Facing: Down 
Photographer Name: Kurt Schmierer 
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SITE NAME: Ridgefield Brick arid Tile Landfill 

Ro11 No.: 1 Photo No.: 16 
Date: 5/23/88 Time: 1030-1430 hours 
Unit: NA 

Description: Pumping out toe drain. 

Photographer Facing: Northeast 
Photographer Name: Kurt Schmierer 

SITE NAME: Ridgefield Brick and Tile Landfill 

Ro11 No. : 1 Photo No. : 17 
Date: 5/23/88 Time: 1030-1430 hours 
Unit: NA 

Description: Earthen impoundment collecting water pumped out of toe drain. 

Photographer Facing: North 
Photographer Name: Kurt Schmierer 

SITE NAME: Ridgefield Brick and Tile Landfill 

Ro11 No.: 1 Photo No.: 18 
Date: 5/23/88 Time: 1030-1430 hours 
Unit: NA 

Description: RBT personnel collecting samples of toe drain water. 

Photographer Facing: West 
Photographer Name: Kurt Schmierer 
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SITE NAME: Ridgefield Brick and Tile Landfill 

Ro11 No.: Photo No.: 19 
Date: 5/23/88 Time: 1030-1430 hours 
Unit: NA 

Description: Leachate collection tank at west end of warehouse. 

Photographer Facing: North 
Photographer Name: Brian ONeal 
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ATTACHMENT B 

RIDGEFIELD BRICK AND TILE/ 
PACIFIC WOOD TREATING SAMPLING AND ANALYSIS PLAN 

RCRA COMPREHENSIVE GROUNDWATER MONITORING EVALUATION 

RIDGEFIELD BRICK AND TILE/PACIFIC WOOD TREATING 
RIDGEFIELD, WASHINGTON 



RBT WELL MONITORING AND SAMPLING PLAN 

These sampl ing and well monitoring pi ar.s are the resul t of conci us ions and 

recommendations in the Progress Report - Geoiogical and Groundwater Site 

Characterization, September 27, 1987, by David J. Newton Assoc., Inc., 

Page 13 (7.0-7.17); especially, 7.15-7.16 and Code of Federal Reguiations îitle 

40 Parts 265 and 136. 

I. The wells shou1d be checked frequently to determine: 

When in the season water first appears. 

2. Elevation of water ievel in each weii 

3. Duration of water level 

11. Withdrawal and recovery tests shouid be run. 

111. 1. The wells shouid be samp1ed and anaiysis made by the schedule on 

Page 2 in the quarters when water is avaiiable. 

2. The water elevation is to be measured at sampiing time in each well 

3. sampling technique is discussed on Page 3 and is to be done in 

accordance with 40 CFR 136.3. 



PARAMETER 

SAMPLING PLAN - 2 

SAMPLING FREQUENCY 

AFTER 1ST YEAR 
1ST YEAR SEMI-
QUARTERLY ANNUALLY ANNUALLY 

REF. IN 40 CFR 

265.92 (b) (1) 

ARSEN IC 
2. BARIUM 
3. CADMIUM 
4. CHROMIUM 
5. FLOURIDE 
6. L EAD 
7. MERCURY 
8. N ITRATE 
9. SELENIUM 
10. SILVER 
11. ENDRIN 
12. L INDANE 
13. METHOXYCHLOR 
14. TOXAPHENE 
15. 2, 4, D 
16. 2, 4, 5 T, P SILVEX 
17. RADIUM 
18. GROSS ALPHA 
19. GROSS BETA 
20. TURBIDITY 
21 COLIFORM 

265.92 (b) (2) 
22. CHLORIDE + 
23. I RON + 
24. MANGANESE + 
25. PHENOLS + 
26. SODIUM + 
27. SUL FATE + 

265.92 (b) (3) 
28. + 
29. Sp. CONDUCTANCE + 
30. TOTAL ORG. CARBON + 
31 TOTAL ORG. HOLOGENS + 



SAMPLING PLAN - 3 

SAMPLING TECHNIQUE 

Sampling should be done by persons with training in quantitative and micro-analysis or 
with training as to the required preparations for these specific constituents. 

The bottle used must either be specifically washed, as required for the given analysis, 
or prepared by the laboratory who is to run the analysis. 

The sample preparations are to be as follows: 

PARAMETER PREPARATION 
REQUIRED 

METALS 1-10,23 i ) Filter 2) pH2HNO3 
24,26 

MAXIMUM HOLDING TIME 

6 MONTHS 

RA[IOACTIVITY - pH(2EHNO3 6 MONTHS 

PESTICIDES 11-16 4°  c 7 DAYS 

TURFIDITY 4 C 2 DAYS 

COLIFORM 4°  C 6 HOURS 

SUL FATE 4 C 28 DAYS 

PHENOL 4° 7 DAYS 

TOX 
40 c 

TOC 4 C 

SPECIFIC CONDUCTANCE 4 C 28 DAYS 

CHLORIDE NONE 28 DAYS 

FLUORIDE NON E 28 DAYS 

pH NON E ANALYZE IMMEDIATELY 

NITRATE (as N) 4 C 8 HOURS 

Notwithstanding the above listed holding times, the samples should be sent as soon as 
possible for analysis. Note the coliform time requirement. 



CHAIN OF CUSTOOY 

A chain of custody letter is to be signed by the sampler, by each person to 
transport the samples, and by the receiving laboratory certifying the 
integrity of the samples. 

(See attached Chain of Custody letter or form.) 



ATTACHMENT C 

ANALYTICAL DATA 

RCRA COMPREHENSIVE GROUNDWATER MONITORING EVALUATION 

RIDGEFIELD BRICK AND TILE/PACIFIC WOOD TREATING 
RIDGEFIELD, WASHINGTON 



12—JUL-88 EPA R.gion X Leb Managea.nt Syst.a 
07:53:11 Saapl./ProJ.ct Ana1y3is R.sults 

ProJ.ct: HWD-0848 RIDGEFIELD BRICE & TILE 

saaple No: 88 223010 Begin Sampl. Dat.: 88/05/23 12:30 Sourc.: Landfill Surtsc. Run 

Laboratory: RX D.3cript10n: TD-01 

Pag. 1 

Offic.r: MLB Account: AGDD3A 

D.pth: QA Cod.: 

poly Arom Hydrocrbn Wat.r—lotal 
R.sult Unjts 

Benzo)a)pyren. 5OU ng/1 
Dibenzo(a,h)anthrac.ne 200U ng/1 
Benzo(a)anthraceno 50U ng/1 
Acenaphth.ne 5700U ng/1 
Phenanthrene 400 ng/1 
Fluorene 800 ng/1 
Naphthalene 1500 ng/1 
Anthracon. 40 ng/1 
Pyrene 300UB ng/1 
Benzo(ghi)perylene 200U ng/1 
Indeno(1,2,3-cd)pyr.ne 9Ou ng/1 
Benzo(b)fluoranthene 30u ng/1 
Fluoranthene 100 ng/1 
Benzo(k(fluoranthone 10u ng/1 
Acenaphthylena 5700U ng/1 
Chrysene 50U ng/1 

Ch 1oropheno1s (GC) Water-Total 
Result Unjtš 

pentachlorophenol 0.14 ug/1 
2,4,6-Trichlorophenol O.002U ug/1 
2,4,5-Trichlorophenol O.OO2U ug/1 
2 , 3 , 4 , 5-Tetrachloroph.n 0 . 054 ug/1 
Spike Dinoseb 47 % Recov 

(sampl. compl.t.) 



12—JUL--85 EPA R.glon Lab Manaqea.nt Sy8te. 
07:53:11 Saaple/Proj.ct Anaiysis R.suits 

Proj.ct: HWD—084B RIDGEFIELD BRICK & TILE 

Saaple Ho: 88 223011 B.gin S&apl. Dat.: 88/05/23 12:37 Sourc.: Landfiii Surfac. Run  

Pag. 2 

Offic.r: MLB Account: AGDD3A 

D.pth: QA Code: 

Lsborstory: RX D.scription: TD-02 

poly Arom Hydrocrbn Water-Total 
R.sult Units 

Benzo(a)pyrene 70U ng/1 
Dibenzo(a,h)anthrac.ne 300U ng/1 
Benzo(a)anthracane 7OU ng/1 
Acenaphthene 9000U ng/1 
Phenanthrene 500 ng/1 
fluoren, 900 ng/i 
Naphthalene 1800 ng/1 
Anthracene 40 ng/1 
Pyrene 400UB ng/1 
Benzo(ghi)perylene 300u ng/1 
Indeno(1,2,3-cd)pyrene 100U ng/1 
Benzo(b)fluoranthene 40U ng/1 
Fluoranthene 100J ng/1 
Benzo)k)fluoranthene 1OU ng/1 
Acenaphthylane 9000U ng/1 
Chrysene 70U ng/1 

poly Arom Hydrocrbn Water-lotal 
Matrix splke #i Result Units j 

Benzo(a)pyrene 76 ReCov 
Dibenzo(a,h)anthracene 32 % Recov 
Benzo(a)anthracene 86 % Recov 
Acenaphthene 72 % Recov 
Phenanthrena 67 % Recov 
Fluorene 58 % Recov 
Naphthalene 48 % Recov 
Anthracene 52 % R.cov 
Pyrane 80 % Recov 
Benzo)ghi)perylene 66 % Recov 
Indano(1,2,3-cd)pyrene 86 % R.cov 
Benzo)b)fluoranthene 88 % Recov 
Fluoranthene 89 % Recov 
Benzo)k)fluoranthene 72 % R.cov 
Acanaphthylene 70 % Recov 
Chrysene 80 % R.cov 

Poly Arorn Hydrocrbn Wat.r-Tota1 
Matrix Spike #2 Result Units 

Benzo(a)pyrene 78 % R.cov 
Dibanzo)a,h)anthracene 28 % Recov 
Benzo(a(anthracene 86 % Recov 

Poiy Aroa Hydrocrbn Wat.r-Tot&1 
.*a Continu.d *** 

Matrix Spike *2 R.sult Units 

Aceflaphthena UND % Recov 
Ph.nanthran. 34 % Recov 
Fluor.na 21 % Recov 
Naphthalene UND % Recov 
Anthracene 42 % Recov 
Pyran. 70 % Recov 
Benzo)ghi>perylene 60 % Rscov 
Indeno(1,2,3-cd)pyrene 86 % Recov 
ßenzo)b)fluoranthene 90 % Recov 
Fluoranthene 73 % Recov 
Benzo(k)tluoranth.ne 72 % Recov 
Ac.naphthylen. UND % Recov 
Chrysen. 80 % Recov 

chlorophenols (GC) Water-Total 
Resuit Units 

Pentachlorophanol 0.73 ug/1 
2,4,6-rríchlorophenol O.003U ug/1 
2,4,5-Trichlorophenol 0.O72M ug/1 
2,3,4,5-Tetrachlorophen 0.37 ug/1 
Spike Dinoseb 79 % Recov 

l chlorophenols (GC) Wat.r-lotal 
j Matrix Spik. #1 R.sult Units 

pentachloroph.nol o.osi ug/1 
2,4,6-richlorophenol 0.018U ug/1 
2,4,S-Trichlorophenol 0.018U ug/1 
2 , 3 ,4 , S-Tetrachlorophan 0 .030 ug/1 
Spike Dinoseb 41 % R.cov 

I chloroph.nols (GC) Wat.r-lotal 
Matrix Spike *2 Result Units j 

P.ntachlorophanoi 0.081 ug/1 
2,4,6-richloroph.nol 0.018U ug/i 
2,4,5-Trichloroph.nol 0.018U ug/1 
2 , 3 • 4 , S-etrachloroph.n 0.Oi8U ug/1 
Spik. Dinos.b 44 % Rscov 

(saaple complet.) 



12-JUL-88 EPA R.gion X Lab I4anag.a.nt Syst.a Pag. 3 
07:53:11 saapl./Proj.ct Analyeis R.aults 

Proj.ct: RWD-084B RIDGE?IELD BRICK & TILE Offjc.r: MLB Account: AGDD3A 

sample No: 88 223012 Begin sampl. Dat.: 88/05/23 12:48 Source: Landfill Surfac. Run D.pth: QA Cod.: 

Laboratory: RX D.scription: TD—03 

poly Arom Rydrocrbn Water—Total 
Result Units 

Benzo(a)pyrone 50O ng/1 
Dibenzo(a,h)anthracene 200U ng/1 
Benzo(a)anthracene 50U ng/1 
Acenaphthone 5700u ng/1 
Phenanthrene 400 ng/1 
Fluorone 500 ng/1 
Naphthalene 3300U ng/1 
Anthracena 40 ng/1 
pyrene 300UB ng/1 
Benzo(ghi)perylane 200O ng/1 
Indeno(1,2,3-cd)pyrene 100O ng/1 
Benzo(b)fluoranthane 30O ng/1 
Fluoranthene 100 ng/1 
Benzo(k(fluoranthene 10O ng/1 
Aconaphthylene 5700O ng/1 
Chrysene 50U ng/1 

chlorophenols (GC) Water—Total 
R.sult Units 

pentachlorophenol 0.082 ug/1 
2,4,6-Trichlorophenol 0.002O ug/1 
2,4,5-Trichlorophenol 0.002O ug/1 
2, 3,4, S-Tetrachlorophen 0.022 ug/1 
Spike Dinoseb 99 % Recov 

(saaple complet.) 



12-JUL.-88 EPA R.gion X Lab Manag.a.nt Systsa 
07:53:11 saapl./Proj.ct An.lysis R.sults 

Proj.ct: HWD—084B RIDOEFIELD BRXCK & TILE 

sampl. No: 88 223013 B.gin S.apl. Dat.: 88/05/23 13:23 Sourc.: Landfill Surf.c. Run 

L.aboratory: RX D.scription: TD—04 

I poly Arom Hydrocrbn Wat.r-lotsl 
Rosult Units 

Benzo(a)pyrane 50u ng/1 
Dibenzo(a,h)anthracsne 200U ng/1 
Benzo(a)anthrac.n. 50u ng/1 
Acenaphthano 6000u ng/1 
Phenanthrene 200 ng/1 
Fluorene 700U ng/1 
Naphthalene 3500U ng/1 
Anthracene 20 ng/1 
Pyrene 300UB ng/1 
Benzo(ghi)perylene 200U ng/1 
Indeno(1,2,3-cd)pyr.n. 100U ng/1 
Benzo)b)fluoranthene 30U ng/1 
Fluoranthen. 100U ng/1 
Benzo(k(fluoranthen. 10U ng/1 
Acenaphthylen. 6000u ng/1 
Chrysene S0U ng/1 

chlorophenols (GC) Water-Total 
Result Units 

pentachlorophenol 0.22 ug/1 
2,4,6-Trichlorophenol 0.002U ug/1 
2,4,5-!rrichlorophenol 0.002u ug/1 
2,3,4 ,5-Tstrachlorophen 0.029 ug/1 
Spiko Djnos.b 79 R.cov 

Pag. 4 

Offic.r: MLB Account: AGDD3A 

D.pth: QA Cod.: 

(sampl. compl.t.) 



1.-JuL-88 EPA Rsqion X Lab Manag.aent Syste. 
07:53:11 saapl./Projsct Analysis Results 

Proj.ct: HWD-0840 RIDGEFIELD BRICK TILE 

saaple No: 88 22301.4 Begin sanple Date: 88/05/23 14:03 Sourc.: Lsndfill Surtac. Rua 

Laboratory: RX Description: TD-O5 

Po1y Aro,n Hydrocrbn Wat.r-Tota1 
R.sult Units 

Benzo(a)pyrene 50U ng/1 
Dibenzo(a,h)anthracene 200U ng/1 
Benzo)a)anthracene SOU ng/1 
Acenaphthene 6600U ng/1 
Phenanthr.ne sou ng/1 
?luoren. aoou ng/1 
Naphthalene 3800u ng/1 
Anthracene iou ng/1 
Pyrene 300UB ng/1 
Benzo)ghi)perylene 200U ng/1 
Indeno(1,2,3-cd)pyren. loou ng/1 
Benzo)b)fluoranthene 3OU ng/i 
Fluoranthene 100U ng/1 
Benzo)k)fluoranthena iou ng/1 
Acenaphthylane 6600U ng/1 
Chrysane sou ng/1 

Chlorophenois )GC) Wat.r-Total 
R.sult Unita 

Pentachlorophenol 0.0034 ug/1 
2,4,6-lrichlorophenol 0.002U ug/1 
2,4,5-Trichlorophenoi O.002u ug/i 
2 , 3 , 4 , 5-Tetrachiorophen O . 002u ug/i 
Spike Dinoseb 51 % Recov 

Offic.r: MLB 

D.pth: 

Pag. 5 

Account: AGDD3A 

QA Cod.: 

(saiupl. coaplete) 



12—JUL-88 EPA R.gion X Lab Manag.n.nt syst.n Pag. 6 07:53:11 sanpl./Proj.ct Ana1ysis R.sulta 

Proj.ct: HWD—084B RXDGEFIELD BRICX & TXLE Offic.r: MLB Account: AGDD3A 
Blank ID: BN8148W 

poly Arom Hydrocrbn Water-Total 
Blank 1 Rosult Units 

Benzo(a)pyrene 300U ng/1 
Dibenzo(a,h)anthracene 1000U ng/1 
Benzo(a)anthracene 300U ng/1 
Acenaphthene 27,000U ng/1 
Phenanthrene 300U ng/1 
Fluorene 3200U ng/1 
Naphthalen. 16,000U ng/1 
Anthracen. 50u ng/1 
Pyrena NAI ng/1 
Benzo(ghi)perylene 1000U ng/1 
Indeno(1,2,3-cd)pyren. 500U ng/1 
B8nzo)b)fluoranthen. loou ng/1 
Fluoranthene 500U ng/1 
Benzo(k)fluoranth.ne 50U ng/1 
Acenaphthylene 27,000U ng/1 
Chrysene 300u ng/1 

l chlorophanols (GC) Water—lotal 
l Blank 1 R.sult Unjts 

Pentachlorophenol UND ug/1 
2,4,6—Trichlorophenol UND ug/1 
2,4,5—Trichloroph.nol UND ug/1 
2,3,4,5—Tetrach1oroph.ri UND ug/1 
Spike Dinoseb 59 % R•cov 

(Samp1e complete) 



12—JUL-88 EPA R.gion X Lab Manag.a.nt Syst.a Pag. 7 07:53:11 Saapl./Proj.ct Analysis R.sults 

Proj.ct: HWD—084B RIDGEPIELD BRICK & TILE Offic.r: MLB Account: AGDD3A 

Blank ID: 8N8148W3 

l poly Aroin Hydrocrbn Wat*r-Total 
l alank $2 R.sult Units ¡ 

Benzo(a)pyr.ne 200u ng/1 
Dibenzo(a,h)anthrac.n. 900U ng/1 
Banzo(a)anthrac.ne 200U ng/1 
Acenaphthano 26,000U ng/1 
Phonanthreno 200u ng/1 
Fluorena 3000U ng/1 
Naphthalon. 15,000U ng/1 
Anthracene 40U ng/1 
Pyrene NIA ng/1 
Benzo(ghi)perylene 900U ng/1 
Indeno(1,2,3-cd)pyr.ne 400U ng/1 
Benzo(b)fluorantheno 100U ng/1 
Fluoranthen. 400U ng/1 
Benzo(k)fluoranthena 40U ng/1 
Ac.naphthylona 26,000U ng/1 
Chrysan. 200U ng/1 

(Sainplo coiaplate) 



12-JUL-88 EPA Region X Lab flanag.a.nt Syst.a Pag. 8 0:53:11 Sanp1./Proj.ct Ana1ysia R.5ulta 

Proj.ct: HWD—084B RXDGEFIELD BRICK & TILE Offic.r: ML8 Account: AGDD3A 
ßlank ID: BN814BWJ 

l chlorophenols (GC) Wat.r-Total t 
ßlank *2 R.sult Units 

P.ntachlorophenol UND ug/1 
2,4,6-Trich1orophano1 UND ug/1 
2,4,5-Trichloroph.nol uND ug/1 
2,3,4,5-letrachlorophen OND ug/1 
Spike Dinoseb 77 % R.cov 

(saapl. coapl.t.) 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

p 

Lab Name: Laucks Testing Labs 

Lab Code: LAUCKS Case No. : 9688 

Matrix: (soi 1/water)WATER 

Sample wt/vol: 5.0 (g/ml)ML 

Leve1: (low/med) LOW 

% Moisture: not dec.__ 

Column: (pack/cap) CAP  

JC809 
Contract: 680 1 7406 

SAS No. SDG No. :JC809 

Lab Sample ID: 10034Ol 

Lab File 10: 10034V01 

Date Received: 05/25/88 

Date Analyzed: 05/31/88 

Di1ution Factor: 1 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L o- ug/Kg)UG/L Q 

74-87-3---------Ch1oromethane -1OIU 
74-83-9---------8romomethane --- -

10  U 
75-01-4---------Viny1 Chloride - - 10  l U 
75-00-3---------chloroethane -l 10 l  U 
75-09-2---------Methyl ene chloride 5 U 
67-64-1 ---------Acetone ------ l 10 U 

75-15-0---------Carbon Disulfide - l 5 1U 
75-35-4----------1,1-Dichloroethene 5 1U 
75-34--3---------1,1-Dichloroethane I 5 lU 
540-59-0--------1,2-Dichloroethene (tota1)__l 5 lU 
67-66-3---------Ch1oroform -l 5 l  U 
107-06-2--------1 , 2-Dichloroethane J 5 I U 
78-93-3---------2-8utanone -- -

10  l U 
71-55-6---------1,1,1-Trichloroethane 51U 
56-23-5---------Carbon Tetrach1oride 51U 
108-05-4--------vinyl Acetate ---- l 1 0 J  U 
75-27-4---------Bromodich1oromethane l 5 ¡U 
78-87-5----------1,2-Dichloropropane l 5 JU 
10061-01-5------cis-1,3-Dichloropropenel 51U 
79-01-6---------Trichloroethene -l 51U 
124-48-1 --------Dibromoch1oromethane l 51U 
79-00-5---------1, 1,2-Trich1oroethane 5 1U 
7 1-43-2---------8enzene -------- -----l lU 
10061-02-6------Trans-1,3-Dichloropropefle__j 5 1U 
75-25-2---------8romoform ------ - l 5 1U 
108-10-1 --------4-Methyl-2-Pentanone 10lU 
591-78-6--------2-Hexanone ---- - l 1OIU 
127_18_4_-_-----Tetrachloroethene -l 5 1U 
g------------ i,i ,2,2-îetrachloroethane___l 5JU 

108-88-3--------Toluene ------- - - -- l 5lU 
108-90-7--------Chlorobeflzene -------- - 5 1U 
1oo414__------Ethylbenzene ---- l 5 1U 
100-42-5 --------Styrene --------- --l 

lU 

1330-20-7 -------xylene (tota1) l 5JU 
------------------------------------------------l -----

-.. 022 
FORM I VOA 1/87 Rev. 



VOLATILE ORGANI ANALYSIS DATA SHEET 
EENO. 

IJC810 

Lab Name: Laucks Testing Labs Contract: 68-01-7406 l ---------------

Lab Code: LAUCKS Case No. : 9688 SAS No. SDG No. :JC8og 

Matrix: (soil/water)WATER 

Sample wt/vol: 5.0 (g/ml)ML 

Level: (low/med) LOW 

% Moisture: oot dec.__ 

Column: (pack/cap) CAP  

Lab sample ID: 10034-02 

Lab File ID: 10034V02 

Date Received: 05/25/88 

Date Analyzed: 05/31/88 

Dilution Factor: 1 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg)UG/L Q 

l l 
74-87-3---------Ch1oromethane ----- l 10lU 

l 74-83-9---------Bromomethane ---- -
10  l U 

7 5-0 1-4---------Vioyl Ch1 oride ---- l 1 0 l  U 

l 75-00-3---------Chloroethane ----- l 10 ¡U 

l 75-09--2---------Methylene chloride l 51U 

l 67-64-1 ---------Acetone ----- ---l l 

l 75-15-0---------Carbon Disulfide 
5(U 

l 75-35-4---------1, 1-Dich1oroethene -! 5 lU 
75-34-3---------1, 1-Dichloroethaoe l 1 jJ 
540-59-0--------1,2-Dich1oroethene (total)__l 51U 

l 67-66-3---------Ch1oroform --- ! U 

¡ 107-06-2--------1 , 2-Dich1oroethane l 5 IU 

¡ 78-93-3---------2-Butanone ------ l 10 l  U 

J 71-55-6---------1,1,1-Trich1oroethane l 51U 

l 56-23-5---------Carbon Tetrachloride ! 5JU 

l 108-05-4--------Viny1 Acetate --- l 10 ( U 

¡ 75-27-4 ---------8romodich1oromethane l 5 IU 

l 78-87-5---------1,2-Dichloropropane - l 51U 

l 10061-01-5------cis-1,3-Dichloropropeflel 
51U 

( 79-01-6---------îrichloroethene 5 IU 

l 124-48-1 --------Di bromochl oromethane l 5 U 

l 79-00-5---------1,1,2-Trichloroethane I 5 1U 

l 71-43-2---------Benzene ------ ---- l 5 lU 

l 10061-02-6------Trans-1,3-Dich1OrOPrOPefle___l 5 1U 

( 75-25-2---------Bromoform ---- --- l 5JU 

l 108-10-1 --------4-Methyl-2-Pefltanone l 10IU 

( 591-78-6--------2-Hexanone ------ - l 1oIU 

( 127-18-4--------îetrachloroethene___________ 5U 

l 79-34-5---------1,1,2,2-Tetrachloroethane...__l 51U 

l 108-88-3--------Toluene_____________________ l 5 1U 

l 108907-------Chlorobenzene_______________ l 
5 1U 

l 100-41-4--------Ethylbenzene________________ l 5(U 

l 100-42-5 --------Styrene_____________________ l 5 l  U 

l 1330-20-7------xylene (total) __________ l 5JU 

-- l _____________ l -----

FORM I VOA 1/87 ev. 030 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATASHEET 

JC814 
Lab Narne. Laucks Testing Labs Contract. 68 01 7406 

Lab Code: LAUCKS Case No. : 9688 SAS No. SDG No. :JC809 

Matrix: (soi 1/water)WATER Lab Sample ID: 10034-03 

Sample wt/vol: 5.0 (g/ml)ML Lab File ID: 10034V03 

Level: (low/med) LOW Date Received: 05/25/88 

% Moisture: not dec. Date Ana1yzed: 05/31/88 

Column: (pack/cap) CAP Dilution Factor: 1 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg)UG/L Q 

74-87-3---------Chloromethane -10 JU 
74-83-9---------Bromomethane -10 J  U 
75-0 1-4---------vinyl Chloride l 10 JU 
75-00-3---------Chloroethane J 10 l  U 
75-09--2---------Methy1 ene Chloride 5 U 
67-64-1 ---------Acetone l 10 U 
75-1 5-0---------Carbon Disulfide 5 U 
75-35-4----------1 , 1-Dichloroethene J 5 JU 
75-34-3---------1 , 1-Dichloroethane 5 l  U 
540-59-0--------1,2-Dich1oroethene (tota1)__J 5 1U 
67-66-3---------Chloroform -5 JU 
107-06-2--------1 , 2-Dichloroethane 5 JU 
78-93-3---------2-Butanone J 8 l  J 
71-55-6---------1,1,1-Trichloroethane I 5JU 
56-23-5---------Carbon Tetrachloride J 5 J  U 
1 08-05-4--------vinyl Acetate J 10 l  U 
75-27-4---------Bromodichloromethane -l SJU 
78-87-5---------1,2-Dichloropropane 51U 
10061-01--5------cis-1,3-Dichloropropenel 5JU 
79-01-6---------îrichloroethene l 5 l  U 
124-48-1 --------Di bromochloromethane l 5 J  U 
79-00-5---------1,1,2-îrichloroethane l 5JU 
71-43-2---------8enzene -J 5JU 
10061-02-6------Trans-1,3-Dichloropropene__,j 51U 
75-25-2---------8romoform -l 5 l  U 
108-10-1 --------4-Methyl-2-Pentanone 10 IU 
591-78-6--------2-Hexanone l 10 l  U 
127-18-4--------Tetrachl oroethene l 5 l  U 
79-34-5---------1,1,2,2-Tetrachloroethane___l 5 lU 
1 08-88-3--------To1 uene -5 l  U 
108-90-7--------Chlorobenzene j 5JU 
1 00-4 1-4--------Ethyl benzene l 5 l  U 
100-42-5--------Styrene l l U 
1330-20-7-------Xylene (total) l 5 lU 

------------------------------------l -------------l -----

040 
FORM I VOA 1/87 Rev. 



FORN I 

U.s. EPA Contract Laboratory Prograxn EPA saxnple No. 
Sanp1e Manageinent Office 
P,O, Box 818 - Alexandria, VA 22313 MJB3 67 
703/557-2490 FTS: 8-557-2490 9 6 8 3 i O O 6 

Date06/13/88 

INORGANIC ANALYSIS DATA SHEET 

LAB NANE ASSOCIATED LABORATORIES CASE NO. 9688 

S0w NO. 785 Lab Receipt Date 05/25/88 

LAB SAMPLE ID. NO. F49090-1 QC REPORT NO. 79 

Eleinents Identified and Measured 

Concentration: Low X 

Matrix: Water X soil 

1.Aluininum 61U P 

2. Antiinony 23U P 
3.Arsenic 3.4U F 

4.Barium f581 P 

5.Beryllium 3.9U P 

6.Cadinium 4.OU P 

7.calcium 28400 P 

8.Chroinium 7.9U P 

9.cobalt [9.51 P 

10.Copper 25U P 

11.Iron 76600 P 

12.Lead 12U {f) F 

Cyanide 

Medium 

sludge ______ Other 

ug/L 

13.Magnesium 12400 P 

14.Manganese 4760 P 

15.Mercury 0.20 U CV 

16.Nickel 13U P 

17.Potassiuin í14001 P 

18.selenium - 6.OU (Pl F 

19.silver 6.4U P 

20.Sodium 20000 P 

21.Thalliuin .70U F 

22.Vanadium 8.8U P 

23.Zinc í19] P 

Percent solids (%) 

Footnotes: F rrtir re.iLts to EPA, stard resutt q.Lifiers are Lsed as cfireI m Cover Page. itiaL fLags or foot-
rtes expLainir resutts are enx.raged. Definiticn of sixh ftags rn.st te expticit aJ cartaired m Caver Page, hc.er. 

Coininents: 

CLEAR WATER 

Lab Manager 



FORM I 

U.s. EPA Contract Laboratory Prograrn 
sarnple Managernent Office 
p,O, Box 818 - Alexandria, VA 22313 
703/557-2490 FTS: 8-557-2490 

9688Q O 

EPA sarnple No. 

MJ B 3 7 0 

Date06/13/88 

INORGANIC ANALYSIS DATA SHEET 

LAB NAME ASSOCIATED LABORATORIES CASE NO. 9688 

sOw NO. 785 Lab Receipt Date 05/25/88 

LAB SAMPLE ID. NO. F49090-2 QC REPORT NO. 7 

Eleinents Identified and Measured 

Concentration: Low X 

Matrix: Water X soil 

1.Alurninurn 61U P 

2.Antirnony 23U P 

3.Arsenic f6.03 F 

4.Bariuin í611 P 

5.Berylliuin 3.9U P 

6.Cadiniuin 4.0U P 

7.calciuin 24300 P 

8.Chrorniuin 24 P 

9.Cobalt f131 P 

10.Copper 25U P 

11.Iron 7430 P 

12.Lead 6.1() 6 F 

Cyanide 

Mediurn 

sludge ______ Other 

ug/L 

13.Magnesiurn 10200 P 

14.Manganese 3270 P 

15.Mercury 0.30 CV 

16.Nickel í241 P 

17.Potassiuin [1140] P 

18.seleniuin 6.0U () F 

19.silver 6.4U P 

20.Sodiuin 17800 P 

21.Thalliuin .70U F 

22. Vanadiuin 8.8U P 

23.Zinc 33 P 

Percent solids (%) 

Footnotes: Fr retir resu(ts to EPA, sta-chrt resutt q1ifiers are as fir a Cr Page. itia1 f(ags or fcxt-
rxtes exptainir resu(ts are - c*.raged. Definitia of s.xì flags ni.st be exp(icit a-d ccritair cri Cover Page, hcever. 

Cornrnents: 

CLEAR WATER 

Lab Manager 



FORN I 

U.S. EPA Contract Laboratory Program 
sample Management Office 
P,O, Box 818 - Alexandria, VA 22313 
703/557-2490 FTS: 8-557-2490 

9G0 06 

EPA sample No. 

MJ B 3 7 1 

Date06/13/88 

INORGANIC ANALYSIS DATA SHEET 

LAB NANE ASSOCIATED LABORATORIES CASE NO. 9688 

SOw NO. 785 Lab Receipt Date 05/25/88 

LAB SANPLE ID. NO. F49090-3 QC REPORT NO. 79 

Elements Identified and Measured 

Concentration: Low Medium 

Matrix: Water X soil sludge Other 

ug/L 

1.Aluminum 61U P 

2.Antimony 23U P 

3.Arsenic 3.4U F 

4.Barium 2.3U P 

5.Beryllium 3.9U P 

6.Cadmium 4.0U P 

7.calcium [1521 P 

8.Chromium 7.9U P 

9.cobalt 8.9U P 

10.Copper 25U P 

11.Iron í881 P 

12.Lead 5.2 F 

Cyanide 

13.Magnesium í491 P 

14.Manganese 7.8U P 

15.Mercury 0.20 U CV 

16.Nickel 13U P 

17.Potassium 528U P 

18.selenium .60U F 

19.silver 6.4U P 

20.Sodium í315] P 

21.Thallium .70U (f) F 

22. Vanadium 8.8U P 

23.Zinc 8.7U P 

Percent solids (%) 

Footnotes: For rrtjr rets to EPA, starr resut qalifiers are as cfire a Cr Page. Pitiat fLa or fct-
rtes exp1ainir resu1ts are erca.raged. Definiticr of su f1a rn.st be expticit catair a Cover Page, hczever. 

Comments: 

CLEAR WATER 

Lab Manager 



ATTACHMENT D 

DATA VALIDATION REPORTS 
FOR U.S. EPA VOLATILE AND INORGANIC DATA 

RCRA COMPREHENSIVE GROUNDWATER MONITORING EVALUATION 

RIDGEFIELD BRICK AND TILE/PACIFIC WOOD TREATING 
RIDGEFIELD, WASHINGTON 



DATA VALIDATION FOR 

VOLATIL[ ORGANIC ANALYSES: 

U.s. [PA CASE NO. 9688 

RIDGEFIELD BRICK AND TILE 

This report presents the results of the quality assurance review of 

three water samples collected from the Ridgefield Brick and Tile landfill in 

Ridgefield, WA on 27 May 1988. The samples were numbered as follows: 

U.S. EPA Analysis 
Sample No. Matrix Performed 

JC809 Water VOA 
JC81O Water VOA 
JC814 Water VOA 

JC81OMS Water VOA 
JC81OMSD Water VOA 

Of the three water samples analyzed, one (JC81O) was analyzed as a matrix 

spike/matrix spike duplicate (MS/MSD) for the volatile organic (VOA) 

fract i on. 

DATA QUALIFICATIONS 

The following comments refer to the laboratory performance in meeting 

the QC specifications outlined in IFB WA87-K236, IFB WA87-K237, and IFB 

WA87-K238 (U.S. EPA 1987). The usefulness of the data is based on the 

criteria presented in U.S. EPA (1988). 

Definitions of qualifiers assigned to the sample results based on QC 

criteria are attached as Table 1. Sample results with assigned data 

qualifiers are also included as an attachment. 

1. HOLDING TIMES 

1 



Date Date Holding Time 
SamDle No. Co1 1 ected Anal yzed (Days) 

JC809 
JC8101 
JC814 
JC81OMS 
JC81OMSD 

5/23/88 
5/23/88 
5/23/88 
5/23/88 
5/23/88 

5/31/88 
5/3 1/88 
5/3 1/88 
5/3 1/88 
5/3 1/88 

. 

. 

. 

. 

. 

The samples were preserved in the field with HNO3. The sample holding 

times were within the QC limits for acid-preserved samples in U.s. EPA 

Contract Laboratory Program (CLP) protocols (U.S. EPA 1987). 

2.GC/MS TUNING 

A11 gas chromatography/mass spectrometry (GC/MS) tuning results were 

within QC criteria for volatile organic analyses. 

3.CALIBRATION 

Initia1 Calibration 

Initia1 calibration results for the volatile organic analyses were 

acceptable and within QC limits. 

Continuing Calibration 

The relative response factor (RRF) for all continuing calibrations were 

within QC criteria. However, several compounds exceeded the QC criteria of 

less than 25 percent difference (%D) between initial and continuing 

calibration RRF: 

Samples JC81O, JC811, and JC812 were collected at the same station 
and were combined at the analytical laboratory to allow for the analysis of 
the matrix spike (JC891OMS) and the matrix spike duplicate (JC81OMSD) for 
sample JC81O. 

2 



Compound %D QC Criteria 

Ch1 oromethane 
Bromomethane 
Methylene chloride 
Bromodi chloromethane 
Cis-1, 3-dichloropropene 
4-Methyl -2-pentanone 
2-Hexanone 
1, 2-Di chl oroethane-d4 

26.2 
-34.0 
-52.3 
-38.2 
-76.7 
31.0 
35.0 
28.5 

<25 %D 
<25 %D 
<25 %D 
<25 %D 
<25 %D 
<25 %D 
<25 %D 
<25 %D 

None of these compounds were found in the samples. Detection limits 

reported for these compounds were qualified as estimated and assigned the 

qualifier J. 

4.BLANKS 

Positive sample results were not reported for any volatile organic 

compound in the method blank that was associated wit the samples. 

5.SURROGATE RECOVERY 

A11 reported surrogate recoveries were acceptable for the volatile 

organic analyses. The recoveries of all three volatile surrogate compounds 

(d8-toluene, bromofluorobenzene, and d4-1,2-dichloroethane) were within CLP-

specified QC limits. 

6.MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

Matrix spike/matrix spike duplicate (MS/MSD) results were acceptable. 

0ne sample (JC81O) was analyzed as MS/MSD for volatile organic compounds. 

Recoveries for the spike compounds were within QC criteria. In addition,the 

relative percent difference (RPD) between the values for the MS and MSD 

samples was within the QC limits. 

7.FIELD DUPLICATES 

3 



Two field duplicates (JC811 and JC812) were collected for sample JC8O. 

In order to analyze the MS/MSD for sample JC81O, the two field duplicate 

samples were composited with sample JC81O after submittal to the laboratory. 

Thus, there are no field duplicate results to evaluate for this case. 

8.INTERNAL STANDARDS PERFORMANCE 

The volatile organic internal standards performance was acceptable. 

A11 volatile internal standards were within the QC limits. 

9.TCL COMPOUND IDENTIFICATION 

Generally, the identification of target compound list (TCL) compounds 

in the volatile organic analyses was acceptable. However, false negatives 

were reported for acetone in sample JC809, as well as for methylene chloride 

and xylenes in sample JC814. Therefore, the detection limits reported for 

these compounds in the respective samples were qualified as unusable and 

assigned an R. 

10.COMPOUND QUANTITATION AND REPORTED DETECTION LIMITS 

The reported quantitation results and Contract Required Quantitation 

Limits (CRQLS) were calculated accurately. 

11.TENTATIVELY IDENTIFIED COMPOUNDS 

There were no tentatively identified compounds (TICs) found in the 

samples analyzed. 

12.SYSTEM PERFORMANCE 

The analytical system performance was acceptable 

instrument performance were observed. 

13.OVERALL ASSESSMENT OF DATA 

4 

No signs of unusual 



The data are acceptable for use except where assigned a data qualifier. 

The data qualifiers modify the usefulness of the individual values. 

14. REFERENCES 

u.s. Environmental Protection Agency. 1987. u.S. EPA contract laboratory 
program statement of work for organics analysis, multi-media multi-concentra-
tion. IFB WA-87K236, K237, and K238. U.S. EPA, Washington, DC. 

u.s. Environmental Protection Agency. 1988. Laboratory data validation 
functional guidelines for evaluating organics analyses. Prepared by the 
U.S. EPA Data Review Work Group for the U.S. EPA, Hazardous Site Evaluation 
Division, Washington, DC. 

5 



TABLE 1. DATA QUALIFIER DEFINITIONS 

Data Qualifier 

U 

Definition 

The material was analyzed for, but was not detected. 
The associated numerical value is the sample 
quantitation limit. 

The associated numerical value is an estimated 
quantity. 

Presumptive evidence of the presence of the 
material exists. 

J 

i 

UJ The material was analyzed for, but was not detected. 
The sample quantitation limit is an estimated 
quantity. 

R The data are unusable (compound may or may not be 
present). Resampling and reanalysis is necessary 
for verification. 

Compound was found in the method blank. 

r 



/a m e: 

1A 
VOLATILE ORGANICS ANALYSIS DAT.A SHEET 

Laucks Testing Labs 00ntract: 68-01-7406 

EPA SAMPLE NO. 

JC809 

Lab Code: LAUCKS Case No. : 9688 

Matrix: (soi l/water)P4AîER 

gample wt/vol: 5.0 (g/ml)ML 

Level: (low/med) LO 

% Moisture: not dec. 

Column: (pack/cap) CAP 

SAS No. SDG No. :JC809 

Lab Sample ID: 10034-O1 

Lab File 10: 10034V01 

Date Received: 05/25/88 

Date Analyzed: 05/31/88 

Diiutjon Factor: 1 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg)UG/L Q 

J 74-87-3---------Chloromethane -1OIUS 
l 8romomethane -- l 
l 75-01-4---------Vinyl  Chloride ! ioju 
l 75-00-3---------Chloroethane -10 U 75-09-2---------Methylene Chloride 5jU3 
67-64-1 ---------Acetone - - iou 

l 75-15-0---------Carbon  Disul fide i s u 
J 75-35-4---------1  , l-Dichloroehene l 5 JU 
l 75-34-3---------1  , 1-Dichloroethane lU 
J 540-59-0--------1,2-Djchloroetne (total)__l 5 1U 
l 67-66-3---------Chloroforr J 5 U 
J 107-06-2--------l,2-0ichloroethare l 5JU 78-93-3---------2-8utanone -- - 10 j U 
J 71-55-6---------i , 1, i-Trich1oroethane J 5JU j 56-23-5---------Carbon Tetrachloride l 5 U 
l 108-05-4--------Vinyl  Acetate -10IU 
J 75-27-4---------8romodichloromethane ¡ 5jUJ 
J 78-87-5 ---------1 , 2-Dichloropropane l 5 U 
l 10061-O1--5------cis-l,3-Dichloropropene I 5JU..T 
l 79-01-6---------Trichloroethene ------- J 5JU 
l 124-48-1 --------Dibromochloromethane 5JU 
l 79-00-5---------l,i,2-Trichloroethane l 5JU 
I 71-43-2---------Benzene___ J 5 lU 
l 10061-02-6------Trans-l.3-Dichloropropene___J 5JU 
J 75-25-2---------8romoform -5JU 
J lOSlO-l---------4-Methyl-2-Pentanone J 1OJUT J 
J 591-78-6 -------- 2-Hexanone ( 1OJU J 
J 127-18-4--------Tetrachloroethene l 5JU 
l 79345---------l.l.2.2-îetrachloroethaneJ 
J 108-88-3--------Toluene -5JU 
j 1 08-90-7--------Chlorobenzene J 51U 
J l 00-4 l -4--------Ethyl benzene J 5 J  U 
J 1 00-42-5--------Styrene l 5JU 
J 1330-20-7-------Xylene  (total) J 5JU 

--------------------------------------J -------------i -----

022 FORM I VOA 1/87Rev. 



OUAL MASS SPECTRUP1 
05/31/88 12:59:00 + 3:46 
SAMPLE: JC809 10034-1 5ML+ISSS CASE#9688 
COHOS.: INSTRUMEHT: 1020J **LAUCKS TESTING LABS** 
ENHANCEO <S 158 2N OT) 

OATA: 10034U01 *151 
CALI: CA053188A #4 

BASE M/: 43/ 44 
RIC: 501. 1765. 

AC1VN 852. 

._, - , 

35 45 55 

Ç 

852. 



14 PA SAMPLE NO. VOLATILE ORGANICS ANALYSIS DATA SHEET . 

tjCs1o Laucks Testing Labs Contpact: 58-31-7405 
me 

Lab Code: L.AUCKS Case No. : 9588 

Matrjx: (sOil/ter)wATER 

Sample t/vo1: 5.0 (g/m1)riL 

Level: (lo/med) LO 

Moisture: not dec. 

Column: (pack/cap) CAP 

SAS No. SDG No. :J0809 

Lab Sample ID: 10034-02 

Lab Fi1e ID: 10034V02 

Date Received: 05/25/88 

Date Analyzed: 05/31/88 

Dilutjon Factor:  1 

CONCENTRATION UNITS: CAS NO. CCMPOUND (ug/L or ug/Kg)UG/L Q 

l 74-87-3------Chloromethane t iolu.r j 74839---------Bromomethane ---- 10 ¡ 75-01-4---------Vinyl Chlorjce -ioju 75-00-3---------Chloroethane ¡ 1OlU ¡ 75-09-2---------Methylene Chloride 5JU f 67-64-1 ---------Acetone 
-------- 41J ¡ 75-15-0---------Carbon Disulfjde t 5 1U ¡ ¡ 75-35-4 ---------1, l-Dichloroethene I 51U l 75343---------1, lDichloroethare t ijj 

540-59-0--------l,2-Dichloroethene (total)__l 51U ¡ 67663---------Ch1oroform --- l slu ¡ l 107-06-2--------l,2-Dichloroethane t 5 1U ¡ 78-93-3---------2-Butanone ------ 10 l u 
¡ 71-55-6---------l,l,lTrichloroethane 5IU 
¡ 56-23-5---------Carbon Tetrach.loride ¡ 5 ¡U 108-35-4--------Vinyl Acetate l 1OIU ¡ ¡ 75-27-4 ---------Bromodichloromechane 5 lU. ¡ 78-87-5---------l , 2 Dichloropropane l 5 l  U 
l 10061-01-5------CiSl,3-DichloroQropenel 51U3 I 79-01-6---------Trichloroethene 5jU 
l 124-48-1 --------Oibromochloromethane 51U l 79-00-5---------l,l,2-Trichloroethane 5jU 
l 71-43-2---------Benzene ----- l 5lU j l OOSlO2 S ---Trans1.3..Djchloroprpej 51U 
l 75-25-2---------Bromoform ----

51U l 108lOl --------4Methyl-2-pentanone iofu. 
l 591-78-6--------2-Hexanone -- - l0lUJ..  t ¡ 127-18-4--------Tetrachloroethene j 51U l 79345---------l.l.2,2-îetrachloroethanel 5lU l 108-88-3--------îoluene ----

5lU l 108-90-7--------Chlorebenzene l 51U l 100-41-4--------Ethylbenzene - 51U l 100-42-5--------Styrene ----
51U l 1330-20-7-------Xylene (tota1) 51U 

---------------------------------------l -------------l -----

FORM I VOA 1/87 ev°. 030 
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1A 
VOLATILE ORGANICS ANALYSIS 

DATA SHEET 

PASAMPLEN0. 

JC814 

..aucks Testing Lbs 

ab Code: LAUCKS Case No. :9688 

tr1 x: (soi l /water)ATER 

ample wt/vol: 5.0 (g/ml)ML 

evel: (low/med) LO 
Date Ana1yZ9d 05/31/98 

contrdct: 68-0 1-7406 

SAS No. ------SDG No. 
:JC809 

Lab Sample ID: 1003403 

Lab File ID: 10034V03 

Oate Received 05/25/98 

Moisture: not dec.__ 

olumn: (pdck/CaP) CAP 
Dilution Factor: 1 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg)UG/L Q 

74-87-3---------Ch1OrOmet --------------- l 1OlU 

l 
74-83-9---------BromOmethe----------------l 

i0lU 

75-01-4 ---------Vinyl Chloride -------------l 
101u 

75-oO-3---------Chloroethane --------------l 
10 lU 

l 75-09-2---------Methylene 
Chloride 

5 tU l 

57-64-1 ---------Acetone -------------------l i0lU 

j 75-1 5-0---------Carbon 
D1SU1f1 

5 IU 

j 75-35-4---------i,
i_Dichloroethene 

5 1U 

75-34-3---------i ,l_0ich10r0ne----------
t 51U 

540-590--------i,2_Dichloroethene (total)__I 
51U 

l 57-663---------Chloroform.i 
----------------

5lU 

107-06-2--------i,2_01ch10r9ethane__________ t 
51U 

j 7993-3 
2_Butdnone ----------------l 

J 

j 71-556---------i,i,l_Tr1ch10r09t 
ne_____ l 5 1U 

t 
56_23_5_____----Carbon TetraCh10ri ------ l 5 1U 

j lO8-05 --------Vinyl Acetate 
--------------

1OIU 

75-27-4---------BromodiCh10r0mhe______ l 
5jU 

78-87-5---------,,2_Dich1oropr0pa_________ l 
SIU 

l 
10061 _01 _5______5_1,3_Dh10r0PP --------l 

5lU 

g-oi-6---------Trich1Or0et 
------------- l 5 lU 

l 124-48-1 
--------Dibromochloromethdne ------ l 5 U 

79-005---------l,
l,2_Tr110r0et__-----t 

51U 

71-432---------Benzene_____-____ 
5 lU 

l 10061 _02_6______Tra _1,3chl0rPP 
5jU 

l 
75_25_2_________Bromoform__________ 

51U 

108-10-1 --------
4_MQthy1_2_Pentone--------l 

101U3 

591-78-6 ___-____2_Hexanone_-_______ 
1oju t 

l 
127_1g _4________Tet10r0ethe -----------l 

5jU 

l 79-34-5 
i,l,212_Tetrech1or09tha

1 ___t 51U 

j 
108-88-3--------Toluene________----------- 

51U 

108-907 
____-___chlorobenzene-_______-__ 

51U 

i0O-41 
_____-__Ethylbenzene_-_________----- l 

51U 

t 
l 5 1U 

l 
133020 7____---Xylene (total) -------------l 

5jU 
t __-

1/87 Rev. 
FORM I VOA 



OATA: 10034U03 #175 
CALI: CA053188A #4 

BASE M/2: 49/ 44 
RIC: 1971. 3199. 

DJAL I1ASS SPECTRIJM 
05r3188 14:14:00 + 4:22 
SAMPLE: JC814 10034-03 5ML+IS/SS CASE#9688 
CONOS.: INSTRUMENT: 1020J **LAUCKS TESTING LABS** 
ENHAHCED (S 158 2N 0T) 

[ ,4] 

846. 

( 

846. 



ri/z 

100.0 

50. 0 

40 50 60 70 80 90 100 

DUAL MASS SPECTRUM OATA: 10034U03 #617 
05/31/88 14:14:00 + 15:25 CALI: CA053188A #4 
SAfiPLE: JC814 10034-03 5ML+ISSS CASE#9688 
COHÐS.: IHSTRtJP1ElIT: 1020J **LAUCKS TESTIHG LABS** 

ElIHANCEO (S 15B 2H 0T) 

BASE M/Z: 91/ 44 
RIC: 216. 826. 

, .4 

4015. 

50. 0 
\ 

4015. 



LABS** 

OATA: 10034U03 #585 
CALI: CA053188A #4 

BASE I1/Z: 91/ 91 
RIC: 765./ 1263. 

OUAL MASS SPECTRUM 
05/31/88 14:14:00 + 14:37 
SAMPLE: JC814 10034-03 5ML+IS/SS CASE#9688 
CONOS.: INSTRUMENT: 1020J **LAIJCKS TESTING 
EIIHANCEO (S 15B 2N OT) 

o 

100.0 

50. 0 

421. 

(. 
c 

421. 



7A 
VOLATILE CCNTINUING CALISRATICN CHECK 

f 

ucks Testiflg Laos Cortract: 58017405 

UCKS Case No. 9688 SAS No. -----SDG No. :JC8O9 

Calibratiofl Date:05/31/88 Time:11:35 

Init. Calib. Date(s): 05/03/88 
Q5/03/88 

Level:(1OW/med) LO columr:(pack/cap) CAP 

f 000(*) = 25.O% 
= 0 300 (0.250 for 8romoform) Max %D or 

n RRFSO for SPCC() • 
---------------

1RRF50  %D l 
¡ c o i P O U N D - = ¡ = = = = = I = = = = ¡ = = = = 

i.O67 10.787 26.2 
jChloromethañe -------------11 

146 1.536 -34.0 ¡ 
jBromomet ----------------

1.O5O ¡0.987 ¡6.O * 
¡Vinyl Ch1orde -----------0 

812 0.846 -4.2 
¡Ch1or&ethare -----------

1199 ¡1.827 ¡-52.3 I 
¡Methyefle Ch10r1d0 -------

0275 ¡0.266 3.5 
Acetofle ----------------2 

952 ¡2.380  j 19. ¡ 
¡Carbon Dis1f1dC --------O992 

¡1.100 ¡-10.9 1,1_Dichloroethefle --------

• 11.763 19.1 
¡ i l_Dichloroethane -------- 

124 ¡1.279 ¡-13.8 ¡ ¡l,2_Dichloroethefle (total.)__- 
¡1.939 ¡13.8 * 

¡ChlorOform -----------------554 
¡ 1.463 ¡ 11 •5 ¡ ¡l,2_DIchloroethare_ ------

o:113 jo.102 ¡9.7 ¡ 
¡2-8utarofle ---------------H jl.409 ¡2.6 ¡ 
¡ 1,1,l_Trich10r0etre____.__ i 342 ¡1.144 ¡ 14.8 ¡ 
¡Carbor Tetrach1Ord0 ----

• 1.954 ¡4.8 ¡ 
¡Viñyl Acetate ----.. ------

lO 500 jo.691 j-38.2 ¡ ¡BromodiChlOr0met...-----
O343 ¡O.362 -5.7 

i 2_Dichloropropane 
jo.643 j-76.7 ¡ l c1s_1,3_0110r0 0pot 

-----10297 ¡O.327 j-1O.0 ¡ ¡îrichloroethere ----------
0448 jo.444 10.9 ¡ ¡Dibromochloromethafle________o310 jo.296 j4.6 ¡ l,1,2_Trich10r0et1_______10827 10.950 j-14.8 ¡ 

¡8erzefle -----------------
o 336 jo.255 j23.9 ¡ ltrans_l,3_Djchl0t0Pr0Pe___0.271 

jo.299 ¡-10.3 
¡8romoform ---------------O 

299 jo.206 ¡31.O j 
¡4_Methy1-2-pentanor 

------j0:197 jo.128 j35.O ¡ 
12_Hexaflofla ----------------O 253 jo.259 ¡-2.2 ¡ 
¡Tetrach1oroethene____..------

0527 ¡O.548 j-3.9 jl,l,2,2_TetraChlOrOetha___0559 jO.556 jo.5 * 
jîolueñe ------------------

O.723 jo.725 j-O.2 jChlorobeflzeñe -------------
*0.331 jo.369 j-11.4 jEthylbeñzefle --------------10.740 jo.874 j-18.2 

jstyrene ------------------jo.407 ¡O.476 j-17.O ¡ 
j Xylene (t0ta1) ---------

= = = = = = = = = = = = = =
j i . O 6 7 j  0 . 9 3 1 ¡ 1 2 . 8 ¡ 

jîoluene-d8 ----------------10.699 jo.691 ¡1.1 ¡ 
IBromof1u0robenzefle ------- 

977 I1.4 j28.5 
jl,2_Dich1oroethafled4 

----.------------------¡ 

FORM VII VOA 

5trumeflt ID: 1O2OJ 

b File 10: O531V2J1 

trix:(So11/t) ATER 

1/87 ev. 07 



DATA VALIDATION FOR 

INORGANICS ANALYSES: 

U.s. EPA CASE NO. 9688 

RIDGEFIELD BRICK AND TILE 

This report presents the data validation for the results from the 

inorganic analyses of three leachate water samples collected 23 May 1988 at 

the Ridgefield Brick and Tile Landfill, Ridgefield, WA. The samples were 

identified as follows: 

U.s. EPA 

Sample No. Matrix 

MJB367 Water 

MJB37O Water 

MJB371 Water 

Inductive1y coupled plasma spectrophotometry (ICP) analyses were performed on 

all samples for the elements on the target analyte list (TAL). Furnace 

atomic absorbtion (AA) analyses were performed for arsenic, lead, selenium, 

and thallium. Mercury analysis was performed by cold vapor AA (CVAA). No 

cyanide analysis was performed. A11 analyses were performed according to 

U.s. Environmental Protection Agency (U.S. EPA) Contract Laboratory Program 

(CLP) protocols by Analytical Laboratories, Orange, CA. 

DATA QUALIFICATION 

The following comments refer to the laboratory performance in meeting 

the quality control (QC) specification outlined in IFB WA87-K025, IFB WA87-

K026, and IFB WA87-K027. The usefulness of the data was evaluated using the 

criteria presented in U.S. EPA (No date). 

1 



Definitions of the qualifiers assigned to sample results are presented 

at the end of this report in Table 1. 

1.SAMPLE HOLDING TIMES 

The holding times for the samples were acceptable. The samples were 

collected 23 May 1988 and were received in the laboratory 25 May 1988. A11 

analyses were completed before 10 June 1988. The mercury preparation and 

analysis was done 6 June 1988, 14 days after collection. 

2.CALIBRATION 

The initial and continuing instrunient calibrations for both ICP and AA 

were acceptable. The continuing calibrations and calibration blank analyses 

were performed at the appropriate intervals. The source of the standards 

used for all calibrations was U.S. EPA. 

Initia1 and Continuing Calibration - ICP 

The initial and continuing calibrations for ICP analysis were performed 

9 June 1988. The initial calibration consisted of a calibration blank and 

four standard solutions. The results from the initial and two continuing 

calibrations were all within the control limits (90-110 percent). Samples 

containing concentrations of analytes at 2 times their respective Contract 

Required Detection Limits (CRDL) were run twice, but resu1ts from these runs 

were not summarized on Form 11. 

Initia1 and Continuing Calibration - AA 

The initial and continuing calibrations for AA analysis were performed 

8 June 1988 for mercury, 9 June 1988 for arsenic and thalliuni, and 10 June 

1988 for lead and selenium. Each calibration run, except that for mercury, 

included an initial calibration blank and three standards. The mercury 

calibration run consisted of an initial calibration blank and four standards. 

2 



The initial and continuing calibration results for each analyte were within 

the control limits (90-110 percent). 

3.BLANKS 

Initia1 and continuing calibration blanks were run at appropriate 

intervals for both ICP and AA analyses. A method blank was analyzed for 

each batch of samp1es run. No analytes were detected at concentrations 

greater than the CRDL. The following analytes were detected in the method 

b1ank at concentrations greater than 2 times the instrument detection limit 

(IDL): 

Concentration 

Analyte (ug/L) 

Iron 96.5 

Sodium 352.8 

The 5-times rule in U.S. EPA (No date) was used to qualify results for 

these elements detected in the ICP analyses. 

4.ICP INTERFERENCE CHECK SAMPLE ANALYSIS 

The source of the interference check sample (ICS) was U.S. EPA. 

Initia1 and final ICS runs were made. The recovery values reported were 

within ±20 percent of the true concentration of the element. Small signal 

responses were noted for potassium and sodium, elements which should not 

have been present in the ICS solutions. These responses represented 

concentrations of potassium and sodium that were less than the CRDL. 

5.LABORATORY CONTROL SAMPLE ANALYSIS 

The 1t number of the laboratory control sample (LCS) used was ICV1-5. 

The results from the analysis of the LCS were all within the ±20 percent 

criteria. 

3 



6.SAMPLE SPECIFIC RESULTS 

A duplicate analysis was conducted for sample MJB367. A11 of the 

analytes were within the ±20 percent or ±CRDL criteria. 

7.SPIKED SAMPLE ANALYSIS 

Spiked samp1e analysis was performed on sample MJB367. The following 

analytes were found to be outside the percent recovery (%R) control limits 

(75-125 percent): 

Analyte %R Oualifier 

Lead 41 J 

Selenium 14 J 

îhallium 24 J 

Results for these elements were flagged by the laboratory on Forms I and V 

with an N. The concentrations were all above the IDL. Positive results for 

these elements received a J qua1ifier. If no positive result for these 

elements was observed, the detection limit was assigned the qualifier UJ, 

because the results may have been biased low. 

8.FURNACE ATOMIC ABSORPTION QC ANALYSIS 

Furnace AA raw data were reviewed and all analysis requirements were met 

and verified. A method of standard additions (MSA) analysis was required 

for the analysis of lead in sample MJB37O, and was performed correctly 

according to the guidelines. The results of the MSA analysis were within QC 

criteria, and were flagged by the laboratory with an S on Form VIII. 

ICP OC Analysis 

Serial dilution analysis was performed on sample MJB367. A11 of the 

4 



results were within the guideline criteria of 10 percent difference between 

initial sample concentration and serial dilution results. 

9.SAMPLE RESULT VERIFICATION 

The contract required deliverables were complete for this set of data. 

The reported sample results for the IcP and AA analyses were verified. The 

reported data are acceptable and concentrations were within the linear range 

of the IcP, the AA standard calibrations, and the MSA curve for lead. The 

detection limit reported for selenium (6.OU) on samples M3B367 and M3B370 

reflect the 1/10 dilution factor in the AA analysis required for this 

analyte in these samples. 

10.OVERALL ASSESSMENT OF DATA 

The inorganic analyses data for this case appear to be complete and in 

good order. The data are acceptable for use except where assigned a data 

qualifier. The data qualifiers modify the usefulness of the individual 

val ues. 

11. REFERENCES 

U.S. Environmental Protection Agency. No date. Laboratory data validation 
functional guidelines for evaluating inorganics analyses. U.S. EPA, Office 
of Emergency and Remedial Response, Washington, DC. 

U.s. Environmental Protection Agency. 1987. U.S. EPA Contract Laboratory 
Program statement of work for inorganics analysis, multi-media multi-
concentration. IFB WA-87K025, K026, and K027. U.S. EPA, Washington, DC. 
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TABLE 1. DATA QUALIFIER DEFINITIONS 

Data Qualifier Definition 

U The material was analyzed for, but was not detected. 
The associated numerical value is the sample 
quantitation iimit. 

J The associated nurnerical value is an estimated 
quantity. 

UJ The material was analyzed for, but was not detected. 
The sample quantitation limit is an estimated 
quanti ty. 

R The data are unusable. (Analyte may or may not be 
present). Resampling and reanalysis is necessary 
for verification. 



FORMI CÖEPY 
U.s. EPA Contract Laboratory Prograrn EPA sarnple No. 
sarnple Managernent Office 
P,O, Box 818 - Alexandria, VA 22313 MJ B 3 6 7 
703/557-2490 FTS: 8-557--2490 9631O 06 

Date06/13/88 

INORGANIC ANALYSIS DATA SHEET 

LAB NAME ASSOCIATED LABORATORIES CASE NO. 9688 

SOW NO. 785 Lab Receipt Date 05/25/88 

LAB SAMPLE ID. NO. F49090-1 QC REPORT NO. 

Elernents Identified and Measured 

Concentration: Low X Mediurn 

Matrix: Water X soil sludge ______ Other 

1. Alurninurn 61U P 

2. Antiinony 23U P 

3. Arsenic 3.4U F 

4. Bariurn [581 P 

5. Berylliurn 3.9U P 

6. Cadrniurn 4.0U P 

7. calciurn 28400 P 

8. Chrorniurn 7.9U P 

9. cobalt [9.51 P 

10. Copper 25U P 

11. Iron 76600 P 

12. Lead 12U ($ TF 

Cyanide 

ug/L 

13. Magnesiuin 12400 P 

14. Manganese 4760 P 

15. Mercury 0.20 U CV 

16. Nickel 13U P 

17. Potassiuin í14001 P 

18. seleniurn 6.0U (TF 

19. silver 6.4U P 

20. Sodiuin 20000 P 

21. Thalliurn .70U () JF 

22. Vanadiurn 8.8U P 

23. Zinc í19] P 

Percent solids (%) 

Footnotes: Foc rtir res.ilts to EPA, strd result qalifiers are is cfir a Cr Page. Pitiaat fta oc ft-
rotes expIainir resutts are ax*rage. Definitia of sx ftags ni.st e expticit ad catair a Cir Page, hc*æær. 

Cornrnents: 

CLEAR WATER 

Lab Manager 



FORMI 

U.s. EPA Contract L,aboratory Prograxn EPA sarnple No. 
sarnple Management Office 
P,O, Box 818 - Alexandria, VA 22313 MJB3 7 0 
703/557-2490 FTS: 8-557-2490 

968SO oí 
Date06/13/88 

INORGANIC ANALYSIS DATA SHEET 

LAB NAME ASSOCIATED LABORATORIES CASE NO. 9688 

SOw NO. 785 Lab Receipt Date 05/25/88 

LAB SAMPLE ID. NO. F49090-2 QC REPORT NO. 79 

Elements Identified and Measured 

Concentration: Low X 

Matrix: Water X Soi1 ______ 

1.Aluminum 61U P 

2.Antixnony 23U P 

3.Arsenic f6.0 F 

4.Barium í611 P 

5.Beryllium 3.9U P 

6.Cadmium 4.0U P 

7.calcium 24300 P 

8.Chromium 24 P 

9.cobalt í131 P 

10.Copper 25U P 

11.Iron 7430 P 

12.Lead 6.1 F 

Cyanide 

Medium 

sludge ______ Other 

ug/L 

13.Magnesium 10200 p 

14.Manganese 3270 p 

15.Mercury 0.30 CV 

16.Nickel í241 P 

17.Potassium [11401 P 

18.selenium 6.0U () F 

19.silver 6.4U P 

20.Soðium 17800 P 

21.Thallium .70U F 

22.Vanadium 8.8U P 

23.Zinc 33 P 

Percent solids (%) 

Footnotes: For rrtfr results to EPA, strd resu1t g.nUfiers are r.sed æ cfir cn Cover Page. Jrticrnt ft or fœt-
rtes xp(airrir resu1 ts are arca.raged. Defirri ticn of su f lags rn.st expt ici t - caitaire cn Ccver Page, hcever. 

Coxnxnents: 

CLEAR WATER 

Lab Manager 



U.s. EPA Contract Laboratory 
sample Management Office 
P,O, Box 818 - Alexandria, VA 
703/557-2490 FTS: 8-557-2490 

FORMI 

Program 

22313 

9G:O OC) 

EPA sample No. 

MJ B 3 7 1 

Date06/13/88 

INORGANIC ANALYSIS DATA SHEET 

LAB NAME ASSOCIATED LABORATORIES CASE NO. 9688 

SOw NO. 785 Lab Receipt Date 05/25/88 

LAB SAMPLE ID. NO. F49090-3 QC REPORT NO. 79 

Elements Identified and Measured 

Concentration: Low X Medium 

Matrix: Water x soil ______ sludge Other 

ug/L 

1.Aluminum 61U P 

2.Antimony 23U P 

3.Arsenic 3.4U F 

4.Barium 2.3U P 

5.Beryllium 3.9U P 

6.Cadmium 4.0U P 

7.calcium í1521 P 

8.Chromium 7.9U P 

9.cobalt 8.9U P 

10.Copper 25U P 

11.Iron í881 P 

12.Lead 5.2 F 

Cyanide N..  

13.Magnesium í491 P 

14.Manganese 7.8U P 

15.Mercury 0.20 U CV 

16.Nickel 13U P 

17.Potassium 528U P 

18.selenium .60U F 

19.silver 6.4U P 

20.Sodium í3151 P 

21.Thallium .70U F 

22.Vanadium 8.8U P 

23.Zinc 8.7U P 

Percent solids () 

Footnotes: FOC rrtir retts to EPA, strd result qalifiers are t fira C.er Page. P±JiticraL f1 or fct-
rotes Lairir resutts are erx*.rage. Definitiar of xh ft rnst pLicit a cartair ar CcNer Page, har. 

Comments: 

CLEAR WATER 

Lab Manager 



ATTACHMENT E 

CME WORKSHEETS 

RCRA COMPREHENSIVE GROUNDWATER MONITORING EVALUATION 

RIDGEFIELD BRICK AND TILE/PACIFIC WOOD TREATING 
RIDGEFIELD, WASHINGTON 



9950. 2 

CaRSrVE GR UND-WAT OtTI0RI 3 EV.LLT ICt 1zstEEr 

The follcwing .orisheets hae teen designed to assist the enforcerre.nt 
officer/tednica1 revier in evaluating the graind-ater rroaitoring systn an 
cwner/cerator uses to collect and analyze sarTples of groind water. ihe foais 
of the rsheets is tedìnical adequacy as it relates to obta.ining and ana].yzirtg 
represerttative sarTples of groind water. The tasis of the .*1orksheets is the 
f inal RCRA G ro.ind Wa ter orti. tori ng Tednica 1 forcre nt Guidartce !c.iirent 
a4tich descrites ìn detai]. the aspects of gro.d-water rrcrt.itoring .kiich A 
deere essential to rreet the gcLs of RCRA. 

Appendix A is not a regulatory dteck1ist. Specific tedn.ica1 deficie.ncies 
in the rronitoring systen can, hcwever, be related to the reg.ilaticns as illust.rated 
irì Figure 4. 3 taken frorn the RCRA Gr *.td-ter nitoring CcrpLiance Order Guide 
(CCG) (included at Ùte end of the appertdix). The enforcerertt officer, irt 
deve 1 cping an en forcesrent orde r, shc*.ild re 1ate the te<thnical asse srrertt frora 
the worsheets t.o Uìe regulatiaìs using figure 4.3 frart the CCG as a guide. 

I. 3ice vzi1uatior - Technici1 Ev1uatit of th Yi o the Gnd-
water t.itoring Systen 

A. Review of relevant doci.urents: 

1. ìat dooinents re obta.ined prior to ccnô.icting the inspecticn: 

RCRA Part A perrr.t application? 
RCRA Part B perrr.t app].ication? 
Corresçondence beti..een the o1ner/cperator and 
apprcpriate agencies or citizen s graips? 
Previa.is ly conducted facility inspecticn reorts? 
Facilitys contractor reports? 
Regional hyrogeo1ogic, geologic, or soil reports? 
The facilitys sarrpling and Analysis Plan? 
Grc*d-.*ater Assessxient Program O.itline (or plan, 
if the facitity is in assesient rronitoring)? 
Other (specify) _______________________________ 

(Y/N) _L 
(Y/N) - 

(Y/N) _L 
(Y/N) j_ 
(Y/N) - 
(Y/N) r.J 
(Y/N) 

(Y/N) 

a. 
b.  
C. 

d. 
e. 
f.  
g. 
h.  

:L. 

B . Evaluaticn of the Cirìer/Operator $ Hydrogeologic Assesrent: 

1. Did the ci -ìer/cperator use the follo.*iing direct tecthniques irt the 

hydrco1ogic assestent: 

a.  

b. 

c.  

d. 

Lo of the soil torirìgs/rod corings (doo.irrented 
t a professional geologist, soil scientist, or 
geotednica1 engineer)? 
Materials tests (e.g.. gra.in size analyses, 
startdard penetraticn tests, etc.)? 
Pjezareter installation for water level rreasure-
rtertts at different depths? 
slug tests? 

(Y/N) 

(Y/N) _L 
(Y/N) 
(Y/N) -er-
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e. Prp tests? 
f. Geod-eirrica]. analyses of soil. sarrples? 
g. Other (Sci fy) (e. g., hydrxical diagrairE 

and sh analysis) ______________________ 

(Y/N) tjí 
(Y/N) J 

2. Did the iner/c?eratOr use the fo11ing indirect t.edri.iques 
to supp1eent direct tedniques data: 

(Y/N) N 
(Y/N) - 
(Y/N) 
(Y/N) i 
(Y/N) 
(Y/N) 
(Y/N) ìL_ 

a. Gecphys i 1 we 1. 1 Lo? 
b. Tracer studies? 
c. Resistiwity and/or electraragnetic conàictanœ? 
d. Seisrrn.c Survey? 
e. Hydraulic ccictivity rreasurrentS of cores? 
f. .erial potography? 
g. Groind penetrating radar? 
h. Ot.her (specify) 

3. Did the o..ner/cperatOr doairrent and present the raw data fran 

t.he site hydrogeo].ogic assesrent? (Y/N) Y 

4. Did the c,,er/cperatOr doo.irrent rethods criteria) 
used to correl.ate and ar1.yze the inforrratiOn? 

5. Did the ner/CperatOr prare the fo].1.#ing: 

a. Narrative description of geo1oc? 
b. (eo1ogic cross sections? 
c. Geo1.C and soil rraps? 
d. 8oring/coriflg ].ogs? 
e. Structure œntair rraps of the differing water 

bearing zones and œnfining layer? 
f. Narrative description and clo.i1atiOfl of graind-

ter flois? 
g. ter table/poteflticlTetric rrap? 
h. 1ro].o*c cross sections? 

6. Did the o.iner/ceratOr obta.in a regicrial rrap of 

the area and delineate the facility? 

If yes, does this rrap illustrate: 

a. surficial geoloJ features? 
b. Strers, rivers, lakes, or wetlands near the 

facility? 
c. Disdiargi.ng or rediarging wells near the facility? 

(Y/N) Ñ 

(Y/N) - 
(Y/N) 
(Y/N) - 
(Y/N) j 

(Y/N) 

(Y/N) N 
(Y/N) _-r .r 
(Y/N) 

(Y/N) ï 

(Y/N) ( 

(Y/N) L 
(Y/N) - 
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7. Did the oner/OPerat0r obtairt a regional hro-
geologic rrp? 

If yes, does this hrcOl0giC rrp irìicate: 

a. Maor areas of rediarge/diS&ge? 
b. Regi onal gro.nd- ter f1o di rect i.on? 
c. tentiaretriC contc.1r8 id a.re ccnsistent 

with cerved water level elevations? 

8. Did the o..ner/CratOr prepare a facility site rrp? 

If yes, dces the site rrp s1.,: 

a. Regulated rt.itS of the facility (e.g., land.fill. 
areas, iirtdireflt.s)? 

b. Ary seeps, springß. strea1r, patds, or ..et1ands? 

c. Lotion of rrn.itoriflg wells, soil xrir, or 
test pits? 

d. rr?) regulated units dœs the facility have? 

If rrre than one regulated tit then. 
o Des the waste rrnagreflt area encapaSS all 

regulated tits? 
Or 

o Is a waste rrenagreflt area deLirteated for eadt 

regu.I.ated ziit? 

C. Q-taracteri2.ation of Subsurface Geo1C*J of Site 

1. Soil trirtg/teSt pit progratt: 

a. re the soil trin/te5t pits perforired under 

the supervision of a qualified professional? 

b. Did the orter/operator provide &ientatiOn 

for selecting the spacing for torings? 

c. Ëre the torir drilled to the depth of the 

first ornfining it 1o. the ueritt zone 

of saturation or ten feet into beirod? 

d. Irtdicate the ITet1cd(s) of drilLiflg: 

o Mger (holloi or soLid st) 

o rotary 
o Reverse rotaxy 
o b1e t1 
o Jettir 
o Other (specify) 

e • re ccntirv3 s.tpI.e œrin takert? 

(Y/N) fsf 

(Y/N) 
(Y/N) ,/ 

(Y/N) 

(Y/N) ( 

(Y/N) 
(Y/N) j.•. 

(Y/N) - 

(Y/N) 

(Y/N) 

(Y/N) - 

(Y/N) 

(Y/N) 2L_ 

(Y/N) ( 
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f. Ho.. re the sarrpl.es obta.iried (cheded rrethCs]) 
o Sp1.it spOn 
o e1.t tube, or simiLar ,)< 
o Rod(: coring ____ 
o Ditdt sarrpli-ng 
o Other (e1ai.rt) 

Sre the contir.1o.js saziple corin logged y a 
qualified professional in geology? 

es the fieLd tzring 1cg include the follcwing 
inforrrat.iori: 
o Hole naxre/nurrber? 
o tte started and finished? 
o Drillers naxre? 
o b1e 1.ocation (i • e., rrep and e1evati)? 
o Drill rig type arid bit/auger size? 
o ross petrography (e.g., rod type) of 

eath geologic un.it? 
o Grœs mineralogy of adt geologic unit? 
o Grces st.ructural i.rtterpretatiori of eath 

geologic un.it and structu.ral features 
(e.g. fractures, ga.ige rraterial, solution 
diannels, turied strearrß or valleys, identifi-
catiOn of dexsitictIa1 rraterial)? 

o Deçe1crent of soil zones and verticai. ect.erit 
arid descripticti of soil type? 

o Depth of ater bearing uri.it (s) arid verticai. 
extent of eath? 

o Depth and reason for termination of treho1e? 
o Depth and ].ocation of ariy contarnirnt enntered 

in txr1e? 
o SaI!ple location/nuxrber? 
o Percertt saziple reœvery? 
o Narrative descriptions of: 

-- Geologic oeervations? 
— Drilling oteervaticns? 
re the follcwing analytical tests perforrred 

on the œre sarrples: 
o Minera1o (e.g. micrœcic tests and x-ray 

diffraction)? 
o Petrographic ana].ysis: 

- degree of crystallin.ity arid cexrentation of 
rrat.rix? 

- degree of sort.ing, size fraction (i.e., 
sieving), textural variations? 

g. 

h. 

1. 

(Y/N) Y 

(Y/N) _L. 
(Y/N) rJ.no4-k 
(Y/N) —;;--
(Y/N) Ti 
(Y/N) 

(Y/N) ( 
(Y/N) ....L 

(Y/N) 

(Y/N) __ 

(Y/N) N4 
(Y/N) --: 

(Y/N) 
(Y/N) »/ 
(Y/N) .J 

(Y/N) ( 
(Y/N) 

(Y/N) r-1 

(Y/N) __ 

(Y/N) :L_ 
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(Y/N) tj 
(Y/N) .j 
(Y/N) T 

(Y/N) \( 

(Y/N) .J 
(Y/N) 
(Y/N) r 
(Y/N) -;:-• 
(Y/N) T 

(Y/N) )\t 

j0I 
(Y/N) 

(Y/N) j... 

(Y/N) ( 

(Y/N) t3 

(Y/N) sI 

(Y/N) 

(Y/N) j.. 

(Y/N) 

(ý/rì) ..__ 

(Y/N) _:L 
(Y/N) ••j 
(Y/N) 
(Y/N) 
(Y/N) 
((/W) rsi 
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- rod type(s)? 
- soil type? 
- apprOJTte bill ge<xistry? 
- existence of rcrostructureS that rrey effect 

or jndjcate fluid f1ci? 

o Fal1ing head tests? 
o Static head tests? 
o settling rreasurerents? 
o Centrife tests? 
o colurrn drings? 

D. Veri ficaticn of sube urface geologi cal data 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Has the oe r/ce rator used indirect gehysica1 rietds 
to supp1rent geo1ca1 œriditicns between 1xreho1e 
locaticns? 
Do the ri.ixrber of boringe and analytical data indicate 
that the ccnfiriing layer displays a 1c encugh 
pereabiLity to ínpe3e the rr.graticn of ccntaninants to 
arxy stratigra*Lica11y ].oer ter-bearing un.its? 
Is the ccn.fining layer 1aterally ccntirnio.is acrces 
the erit.ire site? 
Did the oiner/erator ccnsider the therrical 
cczrpatibility of the site-specific ste types and 
the geologic rraterials of the xnfi.ning layer? 
Di.d the geologic assessrient address or provide 
rreans for resoluticn of ariy inforrration ps of 
geologic data? 
Do the lalxratory data œrrolxrate the field 
dat.a for petrography? 
Do the laboratory dat.a corrolxrate the fie1d 
data for rru.nera1o arid subsurface geodiemistry? 

E. Presentatiofl of geologic data 

1. Did the ci#rr/cperatOr present geologic crces 
secticns of the site? 

2.Do crces secticns: 
a. ideritify the types and tharacteristics of 

the geologic rTaterials present? 
b. defir the ccntact zones between djfferent 

geologic rraterial.s? 
c. note the zones of high perrreability or 

fracture? 
d. give detailed borehole inforiraticn including: 

o locaticn of lxre}x1e? 
o depth of texrrririaticn? 
o locaticn of screeri (if applicable)? 
o depth of zone ( s) of saturaticn? 
o tdfi11 proœre? 

—28—



(Y/N) 

(Y/N) tsl 

(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 

L 
--
L 
L 
-ï-

(Y/N) rJ 

(Y/N) rJ 

(Y/N) !f 
(Y/N) 

(Y/N) 

(Y/N) 

9950. 2 

Did the o.1,ner/cperatOr provide a tcg -raph.ic rip 
whid was const.ructed by a Ucensèd surveyor? 
Does the tqx)graphic rrap provide: 
a. conto.irs at a rraxirrurn interva 1 of t-feet? 
b. locations and illustrations of rrari-çrade 

features (e. g.. par ing lots, factory 
b.iildings, drainage ditdes, storm dra.ins, 
pipeLines. etc.)? 

c. descriptions of riearby water tod.ies? 
d. descriptions of off-site wells? 
e. site bcuridaries? 
f. jndivi.ia1 RCRA units? 
g. deLineation of the waste rranagrent area(s)? 
h. e11 and toring Locations? 
Did the oner/cperatOr provide an aerial oto-
grap depicting the site and adjacent off-site 
features? 
Does the photraph clearly s1- surface water 
todies, adjacent rn.iri.icipa1ities, and residences 
and are these clearly 1at11ed? 

Identi fication of Grcund-Wate r F1o.paths 

1. Gro.ind-,lðater flo..i clirection 

a. Was the e11 casing hei<t rreasured by a Licerised 

b. Were the 1 water level rreasurefrents taken 
surveyor to the nearest 0.01 feet? 

within a 24 ho.ir peri? 
Were the ..ell water level rreasurefreflts taken c. 
to the nearest 0.01 feet? 
Were the .ell water levels allo..ed to stabilize 

d. after const.ruction and develcprertt for a rninirri.ui 

of 24 hcurs prior to ræasureirents? 
s the water level iri.forrrat.ion obta.ined frari e. 

(ded apprcpriate one): 
o riultipLe piezcireters placed in single torehole? 

o vertically nested piezcireters i.n closel.y spaced 
sa.rate toreholes? 

o rriitoring .ells 

5. 

6. 

F. 
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f. Did the oner/cperat.or provide construction 
details for the piareters? 

g. Roi ere the static water levels rreasured 
(ched rrthcx(s). 
o Electric water sainder ,)<( 
o Wetted t.ape _____ 
o 4ir Line 
o Other (explain) 

h. Was the well water level rreasured in wells with 
euiva1ent screened inter Ls at an euiva lent 
depth e1cw the saturated zone? 

i. Has the cwner/operator provided a site water table 
(otentiaretric) contcur rrep? If yes, 
o D the tenticiretric contairs appear logical 

and accurate based on txxgraphy and presented 
data? (consult water level. data) 

o Are grci.uid-water flcw-Lines indicated? 
o Are static water 1evels shcwn? 
o Can hydraullc gradients be estirrated? 

j. Did the ner/operator develcp hydrologic 
crc€s sect.ions of the vertica1 fi.cw orçx)nent 
acrcas the 8ite using rreasurrents fran all welLs? 

k. t the c*ner/cperator s flcw nets inc lude: 
o piareter locations? 
o depth of screenir? 
o wjdth of screening? 
o ræasurerrents of water level.s frorn all wells 

and pictieters? 

Seasona1 and trpora1 fluctuationz in grŒnd-..ater level 

a. t> fluctuations in static water levels ocar? 
o If yee, a.re the fluctuations caused bj any of 

the follcwing: 
-- Off-eite well purping 
— Tidal processes or other internttent natural 

variations (e . g., river stage, etc.) 
— (-eite well puirping 
-- Off-site, on-site ccnstniction or ð -anging 

land use patterns 
— De we1]. injection 
— seaeonal ariations 
-- Other (specify) Ç(0 

- 

k. 

(Y/N) - 

(Y/N) _:i:: 

(yjí.J) 

(Y/N) 
(Y/N) / ts)Õî 

(Y/N) T 
(Y/N) 

(Y/N) ti 

(Y/N) 
(Y/N) — 
(Y/N) 

(Y/N) 

(Y/N) Y 

2. 

(Y/N) 1J 

(Y/N) /J 
(Y/N) 

(Y/N) f-
(Y/N) 
(Y/N) T 
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b. Has the o.iner/operator dorerlted so.irces ar 
patterns tat ctrib.ite to or affect tlie grcund-
water patterna beloi the waste rranagrent? 

c. water level. f1tuat.icns alter the general. 
gro.ind-ter gradients axxI flo.i d.irecticris? 

d. Based ori water level data, do arry head differ-
entials oca.ir that rray ixxlicate a vertical. flo.i 
carprient in the saturated zone? 

e. Did the o.irler/operator irrplerent nean.s for 
ugir long terTn effects on water rroverent that 

rray result frai on-eite or off-site ccristruction 
or d-ianges in land-use patterna? 

Hydrau1.ic oc*xìxctivity 

a. F.i .ere hydraulic octxtictivities of t1ie suurface 
rrateria ].s deterrnined? 
o Sing1e-.e11 tests (slug tests)? 
o ti1tip1e-..e11 tests (purtp tests) 
o Other (specify) 

b. If sirqle-4..ell tests ere œniicted, was it done 
t,š* 
o dirg or reroving a io.in 1e of water, 

or 
o Pressurizirq .e11 casing 

c. If single e11 tests ere oducted in a hic-Uy 
petxreable forxra tion, .ere presure t.ranaducerg 
and high-epeed recordirig euiprent used to record 
the rapid1.y changing water levels? 

d. Sirice single ..e11 tests only rreazure hydraulic 
ccniictivity in a lirrrited area, ..ere er.igh tests 

to ensure a representative xreasure of conduc-
tivity in ead-t hydrogeologic unit? 

e. Is tlte o..ner/cperator s slug test data (if 
applicable) ccnsistertt with existirtg geologic 
inforiretion (e.g., ririg logs)? 

f. re other hydraulic ocrtictivity prcperties 
determined? 

g. If yes, provide any of the follo.iing data. if 
aveilabl. * 
o Transsivity ____ 
o Storage coefficient 

(Y/N) •J 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) rJ 
(Y/N) 

(Y/N) J4 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

3. 

o Leakage ____ 
o Perrreability — lT 
o Pority ____ 
o Specific capacity _____ 
o Other (ipecify) ___________________________ 
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4. Idertjfjcjcn of the upermt aquifer 

a. as the extent of the uperrrOst saturate1 zone 
(.iifer) in the facility area beeri defined? If yes, 
o Are soi]. bring/test pit 1c iric1uded? 
o Are geologic cross-ßections included? 

b. Is there evidence of oxfining (ccxrpetent, 
unfractured, œntinucug, and lcw perræabiLity) 
layers beneath the site? 
o If yea, hcw ..as œntiri.iity derronstrated? 

(Y/N) .J 
(Y/N) -;:;:;--
(Y/N) 

(Y/N) 

c. at js drau1ic cczctivjty of the confining unit 
(ifpresent)? --o ic 
t .as it determjned? LA -r--d. tes potentia]. for other hrauLic orruriication exist 
(e. g., laterai. inccxtirn.iity between geologic units, 
facies danges, fracture zories, crosa cutting 
s tructures, o r dia cai. corros icn/a lteraticn of 
geologic units by lead-iage? 
If yes or r what is the raticxiale? 

G. Office Evaluaticn of the Faci1ity s Grcurid-Water -bnitoring Systex 

nitoring Wei.1 Design arid Constructicn: 
I1ese questicxis shculd be ariswered for eath d.tfferent well design present at tlie faciLity. 

1. Drilling thods 

a. at drilling rrethod was used for the well? 
o Fb11cw-eten auger 
o solid-stan auger 
o rotaxy 
o Air rotary 
o Reærse rotary 
ocabletcx,1 
o Jetting 
o Air drill with casing haitrer 
o Other (specify) _________________________________ b. re ariy a.itting fluids (including water) or additives used — 
.iring drilling? (Y/N) If yes, specify 

Type of drilLirig fluid _________________________________ Scurce of iiiater used 
Foan 
Polyrærs 
Other 

-32-

CM/Sec 

(Y/N) ii 



9950.2 

c. s the a.itting fluid, or addjtjve, identifjed? 
d. a the drilLing euiçxrent Stearr-c1eaned prior to 

drilling the .el1? 
Other rethcx 

e. s carpressad air used iiring drilllng? 
o If yes, was the air filtered to rerro oil? 

f. Did the cner/operator a.irrent proce.ire for 
establishi ng the otentiorretric surface? 
o If yes, hcw was the location establjshed? 

(Y/N) ,6r 

FoR!1Aî 
(Y/N) 

(Y/N) rI 
(Y/N) j= 

(Y/N) L 

g. brrrat±cn saitples 
o Were forrration sarrp].es collected initially during 

drilling? 
(Y/N) ( o Were a.ry cores taken ccntinuo.is? (Y/N) If not, at at interval, .ere sarrples taken? — 

o Hcw ere the sarrples obta.ined? 
- Split spcn 

__________ - ie1y tube 
- Core dri11 
- Other (specify) ___________________________ o Identify if ariy jthysical and/or tests were 
perforrred ori the forrration sarrples (specify) s -j-v 
C..-1 rj 5 t ?rÇ_. 

2. tbn.itoring We11. Const.ruction Materials 

a. Identify caistruction rraterials (1y nrber) and diazreters 
(ID/OD) 

o Prirrary (sing 
o Secazy or cutside casing 

(double construct.iori) 
o Screen 

Material 

TVC_ 

Diaireter 
(ID/OD) 

b. Hcw are the section.s of casing and screen connected? 
o Pipe sectlons threaed 
o Co.iplings (friction) with aesive or solverit 
o Ccup].ir (friction) with retainer scrs 
o Other (specify) 

-33-
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c. Were the rraterials stearn-cleaned prior to 
instali.ation? 
If r, ho., %..ere the rrateriaLs cleaned? 

(Y/N) 

3. We11 Iritake Design and We11 Develcçxrent 

a. Wes a well iritake screer-i installed? (y/t) s.( o .+iat is the length of the screen for the well? 
5-o 

o Is the screeri riarz.lfactured? (Y/N) b. Was a filter pad. in.stalled? (Y/N) ( o at kind of filter pad s errplc,yed? __________________ o Is the filter pad carpatible with foriratic*i 
rraterials? (Y/N) ¡io i..z o Ho. s the filter pad installed? 

o -iat are the dirrerisjons of the filter pad? ____________________ o Has a turbidity rreasurerent of the well water ever 
been rrade? (Y/N) o Have the filter pad( a.nd screen beeri desi.gned for 
the in situ rraterials? (Y/N) c. We11. develcçxrent 

Was the well develcped? (Y/N) o %iat ted-inique s used for we11 deve1rent? 
- Surge b1od 
- Bailer 
- Air surging 

_____ - Weter purTping 
_____ - Other (specify) 

________________________ 
4. Annular ace Seals 

a. %nat is the anr1ar space in the saturated zone directly akove 
tlie filter pad filled With? 

- Sodiri bentc.ite (specify type and grit) 

- tren. spery rieat or ncrete) - 
- Ot1ier (specify) ___________________________________ o Was the seal iristalled y? 
- Drcing rraterial d..n the hole and tarrpirtg ______ - Drcpping rrateria1 dn tlie inside of 

hollo..i-etern auger 
______ - Treiie pipe rrethod 

- Other (specify) ______ b. Wes a different seal used iri the unsaturated zorie? 
If yes, 
o Wae this seal rrade with? 

- Sodimi bentc*-iite (specify type and grit) _________ 

- Cerrent (specify neat or ccrete) _______________ - Other (specify) _________________________________ 

sOi c-J&9 

(Y/N) urcj 
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o .s this seai. installed t,j? 
- Drcpping rraterial dcwn the hole and tarrping ______ - Drcing rraterial dn the insjde of hollcw 

ste auger 
- C)ther (specify) ___________________________________ 

c. Is the upper portiai of the horehole sealed with a 
cicrete cap to preverit infiltrat.ia-i from the 8urface? 

d. Is the well fitted with ari abve-çra.ind protective 
device and tuitper g.ards? 

e. Has the protective cxDver been installed with 1odzs to 
prevent tarrpering 

Evaluat.ion of the FaciLity s Ctection tnitoring Prcram 

].. Placerrent of Dcwngrad.ient tection n.itoring Wells 

a. Are the gra.ind-water rron.itoring wells or chisters 
located irrrrediately adjacent to the ste renagient 
area? 

b. Hcw far apart are the detection rrcnitoring wells? 
c> -oo 

(Y/N) .( 

(Y/N) \( 

(Y/N) 

(Y/N) ( 

(Y/N) tJ 

(Y/N) L 

(Y/N) t.J 

(Y/N) _j 

(Y/N) 

(Y/N) 

H. 

c. Does the cwner/operator provi.de a rationale for the 
locat.ion of each rronitoring we11 or cluster? 

d. Has the cwner/operator identified the we 11 screen 
1engths of each rronitoring wei.1 or clusters? 

e. Does the cwner/cperator provide an eq1anation for 
the well screen 1engths of each rron.itoring e11 or 
cluster? 

f. Do the actual locations of rronitoring wells or 
chisters correspond to thcee ideritified ty the 
cwner/cperator? 

P1acient of Upgradient .bnitoring We11s 

a. Hs the a..ner/cçerator co.mented the locatict-i of 
ead-i upgradient lTonitoring wefl or cluster? 

b. Ecee the aer/cperator provide an explanaticn for 
the 1otion(e) of the upgradient xionitoring wells? 

c. iat length screen has the cwner/operator ertp1oyed in 
the badcgrairid rronitoring well(s)? 

2. 

d. Eces the oer/operator provide an explanaticn for 
the screen length(e) chceen? 

e. Eces the actual location of ead-i badcgraind rronitoring 
well or chister œrrespond to that identified ty the 
c%iPner/cperator? 

-35-. 
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W.LL- NT rOCJC 

.. l5 Office Evaluation af the Facilitys Assessrrent knitoring Progran 5-C1Or.S 

ì5 1. Does the assesrent plan specify: 
a. The riirnber, locaticn, and depth of wells? (Y/N) 5 h . i. 4 - i C-...- I_ - - - - - - 

I. 

..Iieiz piaceirent and identify the basis that will be used to select SUbeuent s.p1ing locat.jon and depths in later asse5srrt phases? Does the List of rronitoring pararreters inchide all hazardcus waste coristituents fr the facility? 
a. Dz>es the water quality pa.rarreter Ust include other irortant indjcators not classjfjed as ha.zardcus waste constltuents? 
b. Does the cer/cperator provide dooirrentatjon for the listed wastes whid-  are not included? 
Cs the cer/cperator s assessrrerit plan specify the proced.ires to be used to deterrnjne the rate of con-stituent rnigration in the grcund-ter 
Has the orner/cperator specified a schecïile of iriple-rrentation in the assessrrent plan? 
Have the assesrent rronitoring objectlves been clearly defined in the assessrrent plan? 
a. Coes the plan iricljide analysis arid/or re-evahiatjon to deterrrtine if 8igrl.ificant ccntarrtinat.jon has oco.irred in ar of the detectjon rronitoring wells? 
b. Does the p1an provide for a ccrprehensjve program of 

irstLtjcn to fully characterjze the rate and exterit of œntazr.nant rnigraticn froin the faciLity? c. Coes the plan call for deterrnining the concentrations of haza.rdcus wastes and hazardcus waste œnstituents in the gra.ind water? 
d. Does the plan pl a quaxter 1y ironitoring  prograiri? Coes the assessrent plan ideritify the investitory rrethods that will be used in tiie assessrrent phase? a. Is the role af eath rrethod in the evaluatjc,n fully 

descrjbed? 
b. Does the plan provide sufficient descriptions of the direct rrethods to be used? 
c. Coes the plan provide sufficient. descriptioris of the 

indirect. xrethodg to be used? 
d. Ç*j the rrethod contrjtute to the further characterj.-

zation of the contarnjnant rroverrent? 
Are the investitoxy techniques utilized in the assess-rrent prograxn based cn direct rrethods? 
a. Does the as8esalnt approac±i incorporate indirect 

rrethods to further supxrt direct rrethods? 
b. will the planned rrethods called for in the assesrent 

approach ultirrately rreet perforrrerice staridards for 
asse8rent rioni.toring? 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 
(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) \ 

(Y/N) 

2. 

3. 

4. 

6. 

7. 
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c. Are the procedures well defined? 
d. Ces the approad provide for noriitoririg wells 

simila.r in desi and ocristructicn as the detect.ion 
non.itarjng weU..s? 

e. tes the approach rp1cy taking sanples duririg drill-
ir or collecting ocre sp1es for further analysis? 

Are the indirect rrethods to be used based on reliable 
and acctei gecphysica1 tediniques? 
a. P.re they capb1e of detecting subeurface changes 

resulting fran cont.iriant migration at the site? 
b. Is the rreasurrent at an apprcpriate level of 

seritivity to detect gro.ind-ater quality cthanges 
at the site? 

d. Is the rTBthOd apprcpriate œnsidering the nature 
of the subeurface rTaterials? 

e. Ies the approadi œnsider the Limitations of 
these rrethods? 

f. Wi11 the extent of œntarniriatjcn and constituent 
œncentration be based on direct rrethods and sad 
engineering judcrent? (Using indirect rret.r to 
further 8Ubet.antiate the findirigs) 

t>es the assesrent approadi incorporate any rrathe-
rratical rreLing to predict contairnant rloverrent? 
a. Wi11. site specific rrea5urrents be utilized to 

aca.irate1y portray the subeurface? 
b. Wi11 the derived data be reliable? 
c. Have the asauript..icns been identified? 
d. Have the physical and dinica1 prcperties of the 

site-specific wastes and hazardci.is waste constituents 
been identified? 

J. Ccnclusions 

1. Subeurface geo1or 

a. Has sufficient data been collected to adequately 
define petrography and petrographic variation? 

b. Has tlie subsurfaœ geodistzy been adequately 
defi.ned? 

c. the boring/coring prcigrazn adequat.e to define 
subeurface geo1.ogic variation? 

d. s the c.ner/cperator s narrative description 
carplete and acirate in its interpretatJ.on 
of tlie data? 

e. es the geologic assesszrent address or provide 
rreana to resolve any inforrratiai ps? 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 
(Y/N) — 
(Y/N) 

(Y/N) 

(Y/N) / 

(Y/N) NJ 

+ eS-(Y/N) 

. 
rd 

(Y/N) j J 

(Y/N) - 

8. 

9. 
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2 • Gra.i.nd-ater flo1path.s 

a. Did the o.iiner/operator aduate1y establish the hori-
zita1 and vertical ccrrtxnents of gro.nid-ter flo.ii? 

b. re apprcpriate rrethoi2 used to esthblish gra.ind-
eter flcwpathe? : 

c. Did t.he o.iiner/operator provide aco.irate dcxrenta-
tion? 

d. Àre the otentiaîet.ric surface rreasurerents valid? 
e. Did the cner/cerator adeuate1y consider the 

seasonal and tera1 effects c the gra.ind-ater? 
f. re sufficient hydraulic caiductivity tests 

perforired to doarent lateral and vertical riation 
in hydraullc condi.tivity in the eritlre hydro1ogic 
sueurface telo.i, the site? 

3. tpe riicst aqui fer 

a. Did the o..iner/operator adeuate1y define the upper-
rrcet aquifer? 

4. bnitoring We 11 Cost.ructiai and Des ign 

a • Do the design and castructicn of the oener/qrator s 
gra.ind-ter iionitoring wells perrriit depth discrete 
grc*.id-..ater sarrp1es to be taken? 

b. Ãre the sarp1es repreeeritative of gra.ind-.iia.ter 
quality? 

c. Ãre the grcund-water rron.itoririg e11s structurally 
stable? 

d. Does the gra.ind-water rron.itoring wells design and 
construction peririit a.n accurate assessrrent of aquifer 
daracteristic? 

5. Detection 4itoring 

a. .ingradient We 11.s 
Do the 1oct1cn, and screen lengths of the gro.irid-water 
rrrnitoring 11s or cluaters in the detection ironitoring 
systei ali.ai the rediate detecticn of a release of 
hazardo.ia este or crnstituents fran the haz.ardo.is aste 
rinent a.rea to the upperrrost uifer? 

b. Uradient Wells 
Do the locadon and screen lerqths of the upradient 
(bac3gro.d) gro.id-water rronitoring el1s ensure the 
capability of collectirq gro.ind-ter salTplee repre-
sent.ative of upradient (backgraxid) groxid-water 
quality includ.trq arr azrbient heteroenais dianical 
diaracterist.ics? 

¿ 

(Y/N) t\i 

(Y/N) 

(Y/N) 
(Y/N) 

(Y/N) t 

(Y/N) 

(Y/N) 1NI 

(Y/N) v(tl-

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) iJL-

(Y/N) \Y 
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2. Is the upçer çzrticn of the reho1e sealed with cn-
crete t.o prevent infiltraticn fran the su.rface? 

3. Is the well fitted with an ave-rc*.d protective 
device? 

4. Is the protectiæ cover fitted with 1ods to 
prevent trrpering? 

If a facility uti.lizes nore than a single well design, 
an.er the atxve questions for eath well design. 

I I I. Revie..i of sarrple collect.icn Procedures 

P. asurrent of well depths elevation: 
1. Are rreasurerrents of ccth depth to standing ter and 

depth to the tcttari of the well rrde? 

2. Are rreasurerrents taken t.o the 0.01 feet? 

3. at device is used? 
e c.-c __ r rj.jJ 

4. Is there a reference pint estab].ished b a Licensed 
surveyor? 

5. Is the rieasuring euiprent prcperly ci.eaned between 
well locations to prevent crs contninaticn? 

B. Etection of irriniscible 1ayers: 
1. Are proceìires used wh.id-L will detect 1it phase 

irririscible layers? 

(Y/N) L 
(Y/N) 

(Y/N) 

,ö 

. 

(Y/N) 

(Y/N) { 

(Y/N) t.î 

(Y/N) NJ 

(Y/N) NJ 

2. Are proceìires used whith will detect heavy phase 
inrriscib].e layers? (Y/N) • 

C. sanpling of izrrniscible layers: 
1. Are the irriniscib1e laye.rs sarrpl.ed separately prior to 

we 11 evao.iation? 

2. T the proceìires used rrti.nimize rnixing with ..ater 
soi.uble phases? 

D. We11 evaa.iation: 
1. Are 1..i yielding wells evaa.iated to dzyness? 

2. Are hi yielding wells evao.iated so that at 
least three casing .v]i.iires are raicved? 

(Y/N) í14 

(Y/N) 

(Y/N) 

(Y/N) 

.. 
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3. at devjce is used to ea.iate the 11s? 

4. I £ ariy problerrs are enco..intered (e . g., equiprrent 
rrLfction) are they noted in a field 1ogtxk? 

sarrple it1-dra1: 

1. For 1o.. yielding wells1  are sarrples for ].ati1es, jt, 
and ox.idation/reduction potential drawn first after 
the well recovers? 

2. Are sarrples wit3.rawn with either f1urocaron/resins or 
st.ainless steel (316, 304 or 2205) sarrpling devices? 

3. Are sarrpling devices either txttan 1ve bai.lers 
or positive s disp1acrent bladder puips? 

4. If bailers are used, is f1xrocarlxn/resin coated wire, 
s ir1e stra.nd s tainles s steel wire, or rronofi larrent used 
to raise and ].o..er the bailer? 

5. If bladder purps are used, are they cperated in a 
continuo.is tranner to prevent aeration of the sarrple? 

6. If bailers are used, are they 1oered s1oly to 
prevent de4.ssing of the water? 

7. If bailers are used, are the caitents transferred 
to the saiiple cont.airier in a way that rru.nimizes 
agitation a.nd aeration? 

8. Is care taken to avoid placing clean s.aripling e.iip-
rrent on the gro.ind or other œrrtaminated surfaces prior 
to insertion into the 11? 

9. If dedited saipling equiprerrt is not used, is equip-
rrent disasserbled and thoro.ighly cleaned beten 
saiples? 

10. If saiiples are for irrornic analysis, does the clean-
irig proced.ire irrclude tlre fo11oirig sequential steps: 
a. Dilute acid rinse (FO3 or HC1)? 

11. If sanples are for ornic analysis, does the cleanirig 
proceà.ire inc1ude the fo11oirrg sequential steps: 
a. Nonphoephate detergent wash? 
b. Tap water rinse? 

,. 
., 

(Y/N) NA 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 
(Y/N) — 

E. 
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c. Distilled/deioniZed .i.ater rirrse? 
d. Acetone rinse? 
e. Pesticide-grade hexane rinse? 

12. Is sairplirig euipreflt thoroii1y diy before use? 

13. Are uiprent b].anks takerr to ensure that sariple 
crcs s-contai nation has riot occiirred? 

1.4. If vol.atile sanples are taken with a £xsitive s 
disp1acient bladder p.rrp, are prping rates belo.ii 
100 ml/rrti.n? 

F. In-situ or field analyses: 
1. Are the fo11iirg Labile (chiica11y unsthble) para-

iTEters detertnined irr the field: 
a. r? 
b. Trperature? 
c. Specific cond.ictivity? 
d. Redox 1xtentia1? 
e. O1orine? 
f. Disso1æd oxyn? 
g. Turbidity? 
h. other (specify) _________________________________ 

2. For in-situ deterrninat.icris, are they iide after well 
eciiation and sarrple rettoval? 

3. If saitple is withdrn fr the well, is paraireter 
rreasured frctri a sp1.it ixirt.ion? 

4. Is rronitoring uiprent caLibrated acœrding to 
rteriufacturers specifications and œnsi8tent with 
sW-846? 

5. Is the date, procedure. and rraintenance for auiprent 
ca].ibratiŒr o.rented in the field logtxxk? 

IV. Review of saztple Preservaticri and Handling Procedures 

A. Sarrple ccritainers: 
1. Are saiples transferred frati the sairplirg device 

directly to their carpatible ccritainers? 

2. Are sairple ccritainers for rretals (inornics) analyses 
pDlyethylene with jxlyprcpylene cape? 

3. Are sairple ccntainers for ornics analysis glass 
xitt1es with f1uorocartxriresirl-1ir1ed cape?  

(Y/N) 
(Y/N) 
(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 
(Y/N) _L_ 
(Y/N) 
(Y/N) 
(Y/N) — 
(Y/N) tJ 
(Y/N) tJ 

(Y/N) .J 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) N/ 

(Y/N) _L 

(Y/N) \( 

• 4 

.1 

ór 
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4. If glass tt1es are used for reta1s sanples are 
the cps f1uorocarflreSir1-1ined? 

5. Pre the sarrple conthiners for nth1 analyses cleaned 
usirg these suential steps? 
a.Norphcsphate detergerit wash? 
b.1:1 nitric cid rinse? 
c.Tap water rinse? 
d.1:1 hydrochloric acid rinse? 
e.Tap water rinse? 
f.Distil].ed/deioniz.ed water rinse? 

6. A.re the sarrple cont.ainers for ornic analyses cleaned 
using these seuentia1 steps? 
a.Nonphcsphate detergent/hot water wash? 
b.Tap water rinse? 
c.Distilled/deion.ized water rinse? 
d.Pcetone rinse? 
e.Pesticide-qrade hexane rinse? 

7. Are trip blanks used Eor each sarrple container type 
to rify cleanliness? 

B. sarrple preservatiorl procedures: 
1. A.re sartples for tJ-te follo..ting analyses cooled to 4C: 
a.TOC? 
b.TC(? 
c.chloride? 
d.Pher1.s? 
e.sulfate? 
f.Nitrate? 
g.coliform bacteria? 
h. Cyanide? 
i. 0il and grease? 
j.Ha.zar.1s constituent.s (261, Pppendix VIII)? 

2. Pre sairples for the follo4ng analyses field acidified to 
pH <2 with H)3s 
a.Iron? 
b. nganese? 
c.Sodium? 
d.Total rretals? 
e.Disso1.d rretals? 
f.F1iride? 
g.Endrin? 
h. Lindarte? 
i.tthoxych1or? 
j. Toxaphene? 

(Y/N) r/ 

(Y/N) -1MitJ) 

(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) — 
(Y/N) 

(Y/N) 
(Y/N) — 
(Y/N) 
(Y/N) — 
(Y/N) 

(Y/N) — 

(Y/N) ,i/oT 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) — 

(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) — 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) — 
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k. 2,4, D? 
1. 2,4,5, TP silvex? 
m. Radi? 
ri. Grcs alpha? 
o. Grc6s beta? 

3. Àre sar!ples for the fo11oing analyses field acidified 
to pH <2 Wlth H2S04: 
a. Phenols? 
b. oil and grease? 

4. Is the sarrple for TCC ana1yses field acidified to 
pH <2 with HC1? 

5. Is the sarrple for TC( analysis preserved with 
1 ml of 1.1 M sodiurri suLfite? 

6. Is the sartple for cyanide analysis preserved with 
NaOH to pH >12? 

C. special handling ccnsiderations: 
1. Are ornJ.c sartp1es hand].ed witha.it fi1teririg? 

2. Are sarrples for 1ati1e orcnics trarisferred to 
the apprriate vials to eliminate headspace over 
the sartple? 

3. Are sarrp].es for rretal ana1ysis sp].it into t 
ix,rt.ions? 

4. Is the sarrple for dissolved rretals filtered 
thrai a 0.45 n.cron filter? 

5.Is the seœnd portion not filtered and arialyzed 
for total rretals? 

6. Is one euiprent blarik prepared eadi day of 
grcund-ter sarrpling? 

V. Revie.., of ain-of-O.istody Prodec.ires 

À. Sasrp1e labels 
1. Are sartple 1ate1s used? 

2 • tb they provide the foI.1o..ing infornation: 
a. sastple identification rLuber? 
b. Narre of œ].lector? 
c. Date and tirre of collection? 
d. Place of œllection? 
e. Pararteter(s) reuested and preservatives used? 

(Y/N) 
(Y/N) — 
(Y/N) — 
(Y/N) — 
(Y/N) — 

(Y/N) 
(Y/N) 
(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 
(Y/N) — 
(Y/N) 
(Y/N) — 
(Y/N) 
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C. Field 1ogk: 
1. I s a fie ld 1cxx rraint.ained? 

2. Toes it docurrent the fo11o.ing: 
a. Purpose of sarpling (e.g., detection or 

assessrrent)? 
h. Location of well(s)? 
c. ta1 depth of each well? 
d. Static water level depth and rreasurrent 

tednique? 
e. Presence of ixiiscib1e layers and 

detection rrethod? 
f. Coi.lection rrethod for irmiiscible layers 

and sarrple identification ru.ners? 
g. 11 evaoation procedures? 
h. sarrple wittrawa1 procedure? 
i. Date and tirre of coll.ection? 
j. 11 saxtpling seuence? 
k. Types of stp1e containers and sanple 

identification nurtter(s)? 
1. Preservative ( s) used? 
rn. Paraneters reuested? 
n. Field anal.ys is data and rrethod ( s)? 
o. sarrple distrib.tion and transporter? 
p. Field okervations? 

o Unusual well recharge rates? 
o Equirent rrLfunction(s)? 
o Po6sib1e sarrple ccntarnination? 
o saxrpling rate? 

D. (ain-of-a.istody remrd: 
1. I s a chain-of-c.istody remrd included with 

each earrple? 
2. Eoes it doaiirent the fo11iing: 

a. sanple rn.iiiter? 
b. Signature of œllector? 
c. Date and tirre of collection? 
d. sanple type? 
e. Station locatiai? 
f. N.iirber of containers? 
g. Paraneters reuested? 
h. Signatures of persons involved in the 

chain-of-possession? 
i. Inc1usive dates of possession?  

99 50. 2 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 
(Y/N) — 
(Y/N) — 

(Y/N) 

(Y/N) 

(Y/N) 
(Y/N) — 
(Y/N) — 
(Y/N) — 
(Y/N) — 

(Y/N) 
(Y/N) — 
(Y/N) — 
(Y/N) — 
(Y/N) 
(Y/N) — 
(Y/N) — 
(Y/N) — 
(Y/N) — 
(Y/N) — 

(Y/N) 

(Y/N) 
(Y/N) 
(Y/N) — 
(Y/N) — 
(Y/N) — 
(Y/N) 
(Y/N) — 
(Y/N) — 
(Y/N) — 
(Y/N) 

3. Co they rain legible even if wet? 

B. sarrple sea].s: 
1. Are siple seals placed on thc€e containers to 

ensure the sarrples are not altered? .1 

Ll 
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E. sarrple arialysis reuest sheet: 
1. Des a saiiple analysis reuest sheet accc*ipariy 

., 
ead srp1e? 

2. tes the ruest sheet doctnent the fo11ing: 
a. Narre of person receiving the sarrple? 
b. Ete of sarrple receipt? 
c. Latoratory sairple rzrrber (if d.ifferent than 

field nrber)? 
d. Analyses to be perforrred? 

VI. Review of Cuality Assurance/O.ia1ity Cr*-itrol 

A. Is the validity arid reliability of the laboratoxy 
and field nerated data ensured by a o/C prcram? 

B. Dzes the QPiJCC prcgrani include: 
1. Dzcurrentation of any deviations frri approved 

proceàires? 

2. Dzcuirentation of arialytical results for: 
a. Blanks? 
b. Standards? 
c. tip1icates? 
d. Spiked sartples? 
e. Detectable lizriits for ead pararreter 

being analyzed? 

C. Are approved statistical rrets used? 

D. Are QC sarrples used to correct data? 

E. Are all data critically exaniined to erisure it 
has been prcperly calculated and reported? 

vI i. surficial We11 Irispection and Field (servaticri 
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(Y/N) 
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A. Are the wells adeuate1y naintainad? 

B • Are the rtoriitorir welLs protected and secure? 

c. Dz the wells have surveyed casing elevations? 

D. Are the grcund-ter sairples turbid? 

E • Have al 1 physical diaracteristic of the site been noted 
iri the inspectors field notes (i.e., surface waters, 
tcçography, surface features)? 
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F. Ras a site sketd been prepared ty the field inspector 
with a scale, north arrcw, location(s) of .ii1dings, 
lccation(s) of regulated units, location of ronitoring 
...e11s, and a rcai depiction of the site drainage pattern? 

vIII. Conclusions 

A. Is the facility currently cperatir under the correct 
rronit.oring progran according t.o the statistical analyses 
perforrred ty the current cperator? 

B. Ces the grc&d-ter rronitoring syste, as designed and 
cperated, allcw for detection or assesnt of any .ossib1e 
grca.d-ter contarru.nation caused bj the facility? 

C. 12oes the sarrpling and analysis procedures permit the 
o...ner/cperator to detect and, ...here poesible, assess the 
nature and extent of a release of hazardais constituents 
to graind ter fro the rTcnitored haza.rdŒls waste 
rranagnent facility? 
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